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ABSTRACT 

This  instructor  guide  and  the  corresponding  student 
reference  contain  12  units,  which  cover  the  following  topics:  (1) 
opportunities  in  the  landscaping  and  turfgrass  industries;   (2)  how 
plants  grow;   (3)  plant  identification;   (4)  hand  and  power  tools 
(identification  and  maintenance);   (5)  pesticides;   (6)  instaXlation 
and  maintenance  of  trees  and  shrubs;  (7)  i.istallation  and  maintenance 
of  bedding  plants  and  ground  covers;   (8)  turfgrass;   (9)  site  analysis 
and  evaluation;   (10)  plant  identification  and  selection;   (11)  design 
elements;  and  (12)  cost  estimates.  This  material  is  designed  to  be 
taught  to  junior  and  senior  high  or  vocational  school  students  as  a 
1-year  course.  In  tne  instructor's  guide,  each  lesson  in  a  unit 
contains  some  or  all  of  the  following:  objective,  study  questions, 
references,  teaching  outline,  student  test  with  answers,  transparency 
masters,   job  sheets,  and  assignment  sheets.  Plant  identification  and 
selection  tables  are  located  in  the  student  reference.  (NLA) 
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FOREWORD 


The  development  of  the  Landscaping  and  Turf  Management  guide  is  the  result  of  suggestions  by  the  MVATA 
Teaching  Akjs  Committee.  The  Landscsji^ng  and  Turf  Management  Advisory  Committee  suggested  the 
topics  to  be  discussed  and  reviewed  the  materials. 

This  instructor  guide  and  the  corresponding  student  reference  contain  12  units,  which  cover  a  wide  range 
of  topics  induding:  opportunities  in  the  landscaping  and  turfgrass  industries;  how  plants  grow;  harxi  and 
power  tools;  installation  and  maintenance  of  trees,  shrubs,  bedding  plants,  and  ground  covers;  turfgrass; 
site  analysis  and  evaluation;  plant  identification  and  selection;  design  elements;  and  cost  estimates.  See 
the  table  of  contents  for  a  d*?tailed  listing.  This  material  is  designed  to  be  taught  to  juniors  arxl  seniors  as 
a  one-year  course.  Transparency  masters.  Job  sfieets,  axJ  assignment  sheets  have  been  inclLKled  where 
appropriate.  Plant  Identltlfication  and  selection  tables  are  located  only  in  the  student  reference 

During  the  summer  of  1981,  the  Missouri  State  Board  Education  formally  adopted  the  concept  of 
"Instructional  Management  Systems"  (IMS)  as  a  priority  for  the  1981^  school  year.  The  Missouri 
Commissioner  of  Education  described  the  IMS  concept  as  a  practical  way  of  "organizing  for  excellence"  in 
education.  To  meet  the  demand  for  greater  prodnctivity  and  accountabflity.  Dr.  Frank  Drake.  Director  of 
Vocational  Education,  applied  the  elements  of  IMS  to  forni  the  Vocational  Instructional  Management  System 
(VIMS).  The  VIMS  process  provWes  a  framework  to  use  in  planning  and  organizing  to  assure  excellence 
In  Missouri's  vocational  education  system  by  focusing  greater  attention  on  the  management  of  teaching  and 
teaming. 

This  guWe  Incorporates  the  needed  component  parts  to  aki  agriculture  teachers  In  the  implementation  of 
VIMS.  For  ease  of  use,  performance  objectives  and  compe*-«jncles  fiave  been  Included  at  the  beginning  of 
the  gukje,  as  well  as  being  taicorporated  within  each  lesson.  A  competency  profile  has  been  provkled  for 
convenient  record  keeping. 

Bob  R.  Stewart,  Professor  and  Coordinator 
Agrk:Utural  Education 
University  erf  Missouri-Columbia 

Terry  Heiman,  Director 
Agrtedtural  Education 
Department  d  Elementary  and 
Secondary  Education 
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OBJECTIVES 

UNIT  1  -  EVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPING  AND  TURFGRASS  INDUSTRIES 

1.  The  student  will  be  aWe  to  explain  the  importance  of  landscape  and  turtgrass  Industries  today  and 
In  the  future. 

2.  The  student  will  be  able  to  descrlt>e  the  common  jobs  In  the  landscap)e  and  turfgrass  industries. 
UNIT  II  -  HOW  PLANTS  GROW 

1 .        The  student  will  be  able  to  demonstrate  knowledge  of  the  difference  t>etween  monocot  and  dicot 

plants  and  how  they  differ  in  growth  patterns. 
i         The  student  will  t>e  able  to  demonstrate  knowledge  of  the  soil  factors  affecting  plant  growth,  and 

how  to  improve  the  soil. 

3.  The  student  will  be  able  to  describe  environmental  climatic  factors  that  affect  plants. 

UNIT  111  -  IDENTIFICATION 

1 .  The  student  will  t>e  able  to  derfionsirate  a  knowledge  o.'  the  characteristics  of  plants  which  will  aid 
in  plant  identification. 

2.  The  student  will  be  able  to  describe  the  identifying  cfiaracterlstics  of  narrow-leaf  evergreens. 

3.  The  student  will  t>e  able  to  Wentify  selected  shade,  flowering,  and  evergreen  trees. 

4.  The  student  will  be  able  to  identify  selected  flowering  and  evergreen  shrubs. 
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5.  The  student  will  be  able  to  Identify  selected  vines,  ground  covers,  and  perennials  commonly  used 
in  the  landscape. 

6.  The  student  wtil  be  aUe  to  identify  the  characteristics  of  grasses  used  in  identification 
1.        The  student  will  be  at^e  to  identify  tf^  six  major  turfgrasses  used  in  Missouri. 

UNIT  IV  -  TOOL  IDENTIFICATION  AND  MAINTENANCE 

1 ,  The  student  will  be  able  to  identify  and  maintain  the  -ommon  hand  tools  used  in  the  landscape  and 
turfgrass  irxlustries. 

2.  The  student  will  be  aWe  to  Identify  and  maintain  common  power  tods  used  in  the  landscape  and 
turfgrass  industries. 

1 JNIT  V  '  PESTICIDCS 

1 ,  The  student  v  HI  be  able  to  describe  N>w  various  types  of  pesticides  work. 

2,  The  student  will  be  aWe  to  accurately  read  and  interpr^  pesticide  labels. 

3,  The  stixjent  will  be  able  to  identify  safety  precautions  that  shofld  be  followed  when  mixing, 
applying,  storing,  and  disposing  of  pesticides, 

UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 

1 .  The  student  will  be  able  to  describe  procedures  for  j^antirg  ar>d  transplanting  balled  and  burlapped, 
container-grown,  and  bare-root  trees,  and  shrubs. 

2.  The  student  will  be  able  to  describe  procedures  to  care  for  newly-transplanted  trees  and  shrubs. 

3.  The  student  will  be  able  to  prune  evergreens,  deciduous  trees,  shrubs,  hedges,  and  roses 

4.  The  student  will  be  able  to  explain  how  to  determine  the  nutrients  needed  by  plants,  their  function 
in  pJants,  symptoms  of  deficiency,  and  how  to  use  a  fertilizer  label. 

5.  The  student  will  be  able  to  determine  when  and  how  much  to  irrigate  and  what  methods  to  use. 

6.  The  student  will  be  able  to  recognize  and  know  control  methods  for  common  and  dest'uctive 
insects  and  diseases. 

UNIT  VII  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS 

1.  The  stixJent  will  be  able  to  transplant  bedding  j^nts  and  ground  covers. 

2.  The  student  will  be  able  to  maintain  bedding  plants  and  ground  covers. 

UNIT  VIII  .  TURFGRASS 

1.  The  student  will  be  able  to  explain  the  growth  habits  of  turfgrass.  'ts  seasons  of  growth,  and 
advantages  arKJ  disadvantages  of  different  turfgrasses, 

2.  The  student  will  be  aWe  to  describe  the  procedure  for  installing  a  lawn. 

3.  The  student  will  bt^  able  to  successfully  water,  fertilize,  and  mow  turfgrass. 

4.  The  student  will  be  able  to  explain  how  to  tal<e  a  failing,  established  lawn  and  either  cultivate  or 
renovate  it. 

5.  The  student  will  be  able  to  kJeritify  common  weeds,  insects,  and  diseases  that  damage  the  turf;  and 
explain  how  these  pests  are  controllec 

UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 

1.  The  student  will  be  able  to  analyze  a  landscape  site, 

2.  The  student  will  be  able  to  accurately  measure  a  landscape  site  and  draw  a  base  map  to  scale 

3.  The  student  will  be  able  to  effectively  use  symbols  on  a  landscape  plan. 

UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 

1 .  The  student  will  be  able  to  describe  the  purposes  of  trees  in  the  landscape  and  factors  considered 
in  selecting  trees. 

2.  The  student  will  be  able  to  select  shrubs  or  hedges  to  fulfill  desired  purposes  in  a  landscape  plan. 

3.  The  student  will  be  able  to  select  vines  and  ground  covers  for  effective  use  in  a  landscape 
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4.  The  student  wHI  be  able  to  describe  the  purposes     flowers  and  how  to  select  flowers  for  the 
landscape. 

5,  The  student  wfll  be  able  to  describe  the  purpose  erf  turfgrass  in  landscaping  and  the  criteria  to 
consider  wt^  selecting  a  turfgrass. 

UNIT  XI  -  LANDSCAPE  DESIGNING 

1 .  The  student  wHI  be  Me  to  identify  and  explain  the  four  ^enwits  erf  landscape  design. 

2.  The  student  will  be  able  to  implenwit  the  use  erf  natural  and  manufactured  materials  in  a  landscape 
plan. 

3.  The  student  wfll  be  able  to  identtfy  the  five  principles  erf  design. 

4.  The  student  wfll  be  abie  to  combine  design  el^rtents  and  princlpies  to  create  a  landscape  plan. 

5.  The  student  will  be  ab(e  to  dev^op  a  complete  landscape  plan. 

UNIT  Xil  -  DEVELOPING  COST  ESTIMATES 

1 .  The  student  will  be  abie  to  figure  a  cost  analysis. 

2.  The  student  will  be  able  to  price  the  various  components  of  landscape  maintenance, 

NOTE:  Percent  of  accuracy  should  be  set  by  Instructors  to  reflect  passing  grades  within  their  school 
systems. 


COMPETENCIES 

UNIT  I  -  EVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPING  AND  TURFGRASS  INDUSTRIES 

1 .  Explain  the  importance  erf  landscaping  and  turfgrass  industries  today  and  in  the  future. 

2.  Identify  and  describe  landscape  and  turfgrass  Jobs. 

UNIT  II  -  HOW  PLANTS  GROW 

1 .  Label  p?ant  parts  and  structures  correctly  and  identify  the  differing  growth  patterns  of  monocot  and 
dicot  plants. 

2.  Demonstrate  knowledge  of  soU  properties  and  how  soU  quality  relates  to  plant  growth;  assess  the 
soil  at  a  planting  site  and  determine  how  to  improve  it.  if  needed. 

3.  Describe  environmental  factors  that  should  be  considered  before  selecting  a  plant  for  the  landscape. 

UNIT  III  -  IDENTIFICATION 

1 .  Identify  the  basic  structural  features  of  trees  and  shrubs. 

2.  Identify  the  distinguishing  characteristics  for  common  narrow-leaf  evergreens. 

3.  Identify  selected  trees. 

4.  Identif/  selected  shrubs 

5.  Identify  ground  covers,  vines,  and  perennials. 

6.  Identif/  characteristicc  of  grasses. 

7.  Identify  the  six  major  turfgrasses  used  in  Missouri. 

UNIT  IV  -  TOOL  IDENTIFICATION  AND  MAINTENANCE 
1         Identify  and  maintain  hand  tools  and  equipment, 
2.        Identify,  maintain,  and  safely  use  power  tods. 

UNIT  V  -  PESTICIDES 

1 .  Describe  how  various  types  of  pestickjes  work. 

2.  Accurately  interpret  a  pesticid^bel  for  information  about  use,  effectiveness,  and  safe  handling. 

3.  Identify  safety  precautions  that  should  be  fdlowed  when  using  pesticides. 


)  I 


UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 

1.  Transf^ant  a  tree  or  shrub  and  properly  plant  a  bare-rort,  container-grown,  or  B  and  B  tree  or 
shrub. 

2.  Stake  and  guy  a  newly-planted  tree;  wrap,  prune,  and  apply  anti-transplrants  to  young  tree. 

3.  Prune  trees,  shrubs,  hedges,  ard  roses. 

4.  Fertilize  trees  and  shrubs. 

5.  Determine  the  best  methods  of  irrigation  in  various  sltuatkwis, 

6.  Recognize  common  insects  and  diseases,  the  type  of  damage  or  symptoms  they  cause,  and 
recommended  control  methods. 

UNiT  VII  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS 

1.  Prepare  the  soil  of  a  flower  bed.  determine  the  number  of  plants  to  use.  and  transplant  bedding 
plants  and  ground  covers. 

2.  Maintain  bedding  plants  and  ground  covers. 

UNIT  VIII  -  TURFGRASS 

t        List  advantages  and  disadvantages  of  the  six  major  turfgrasses  grown  in  Missouri. 

2.  Describe  the  procedure  for  installing  a  lawn. 

3.  Maintain  turf  by  properly  fertilizing,  watering,  and  mowing. 

4.  Explain  how  to  successfully  cultivate  or  renovate  a  lawn. 

5.  Identify  common  pests  in  turfgrass  and  explain  how  to  control  these  pests. 

UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 

1.  Analyze  a  landscape  site. 

2.  Draw  a  base  map  to  scale. 

3.  Effectively  use  design  symbols  in  a  landscape  plan. 

UNIT  X  .  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 

1.  Select  trees  for  specific  purposes  in  the  larkjscape. 

2.  Select  effective  shrubs  and  hedges  for  landscape. 

3.  Describe  the  uses  of  vines  and  ground  covers  and  select  the  species  to  suit  the  location  tc  be 
planted, 

4.  Select  a  location  and  plants  for  a  perennial  bed  or  borde*^, 

5.  Select  a  turfgrass  for  a  specific  growing  site. 

UNiT  XI  -  LANDSCAPE  DESIGNING 

1 .  Identify  and  explain  the  four  elements  of  landscape  design. 

2.  Implement  the  use  of  natural  and  manufactured  enrichments  In  a  landscape  plan. 

3.  Identify  the  five  principles  of  design, 

4.  Apply  both  the  principles  and  elements  of  design  to  create  a  landscape  plan. 

UNIT  XII  -  DEVELOPING  COST  ESTIMATES 

1,  Calculate  the  price  of  a  landscape  design. 

2,  Price  various  components  of  landscape  maintenance. 


MOTIVATIONAL  TECHNIQUE  OR  INTEREST  APPROACH 

1.  Invite  an  owner  of  a  landscape  business  to  brtng  in  samples  of  completed  designs.  Ask  the 
individual  to  demonstrate  drawing  techniques  used  on  the  plan.  If  possible,  ask  the  indivkiual  to 
display  several  projects  in  various  stages  of  completion. 
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2.  Tour  a  few  well4arK2scaped  lawns  erf  hotr^     businesses  In  the  area.  Point  out  to  the  students 
that  they  wfii  be  ^udying  n^ny  cf  the  techniques  required  in  iandsca(:^ng. 

3.  If  possit)le,  display  a  model  Vor  a  future  h<^T>e  or  business.  Point  out  ^K:^v  planning  is  the  first  step 
in  buBding  anything,  irK^lading  the  landscape.  (A  landscape  business  in  the  area  may  have  models.) 


EVALUATION 

1 .  Give  short,  objective  tests  following  each  lesson  and  a  mo'-e  indepth  objective  test  at  the  conclusion 
of  the  unit. 

2.  Observe  the  changes  In  behavior  as  evidence  of  an  Improved  ability  of  students  to  deal  with 
problems  in  this  unit  using  background  information  acquired  from  earlier  units. 

3.  Observe  students'  attempts  to  solve  similar  problems  in  their  supervised  agricultural  experience 
programs. 
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LANDSCAPING  AND  TURF  MANAGEMENT 
Major  Competency  Profil^^ 


Directions:  Evaluate  the  student  by  checking  the  appropriate  number  or  letter  to  indicate  the  degree  o(  competency.  The  rating  for  each  task 
should  reflect  employablllty  readiness  rather  than  the  grades  given  ,n  class. 

Rating  ?cale:  3  Mastered  -  can  work  independently  with  no  supervision 

2  Requires  Supervision  -  can  perform  job  completely  with  limited  supen/ision 
1  Not  Mastered  -  requires  instruction  and  ctose  supervision 
N  No  Exposure  -  no  experience  or  knowledge  in  this  aiea 
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3 

2 

1 

N 

V 

Unit  i  -  Evaluating  Opportunltim  In  the  Landscaping  and  Turfgraaa 
tnduatriea 

1.  Explain  the  importance  of  landscaping  and  turfgrass  industnes  today 
and  in  the  future. 

2.  Identify  and  ctescnbe  landscape  and  turfgrass  |obs 
Unit  N  -  Hew  Ptanta  Grow 

1 .  Label  plant  parts  and  structures  oorrectty  and  »denbfy  the  differing 
growih  patterns  of  monocot  and  dcof  plants 

2.  Demonstrate  knowledge  of  soil  pruperl>es  and  how  soil  quality  relates 
to  fAmi  growth;  assess  the  soil  at  a  planting  site  and  ctetermine  how 
to  improve  it  if  needed, 

3.  Desaribe  envwonmnnt^  factors  that  should  be  considered  before 
selecting  a  pltmt  for  the  landscape 

Unit  IN  -  Wentlflcatlon 

1  Identify  tt>e  basic  structural  features  of  trees  and  shrubs 

2.  ^»ientify  the  distinguishing  charactenstcs  for  common  narrow-leaf 
^?vergfeens. 

3  Identify  selected  trees. 

4  Identify  selected  shnjbs. 

5,  Identify  ground  covers,  vines,  and  r«renntaJs. 
6   Identify  characteristics  of  grasses 
7.  Identify  the  six  major  turfgrasses  used  in  Missoun 
Unit  IV  -  Tool  Idenif fication  and  Maintenance 
1 ,  Identify  and  maintain  hand  tods  and  equipment 

2  Identify,  maintain,  and  safely  use  power  tools 
Unit  V  -  PeaticMes 

1 .  Describe  how  various  types  of  pesticides  work 

2.  Accurately  interpret  a  pestictde  label  tor  infonmatjon  about  use. 
effectiveness,  and  safe  handling 

3.  Identify  safety  precautions  that  should  be  followed  when  using 
pesticides 

Unit  VI  -  InataliatJon  and  Milnfanance  of  Trees  a«id  Shrubs 


1. 


Transplant  a  tree  or  shrub  and  properly  plant  a  bare  root,  container- 
grown,  or  8  and  B  tree  or  shrub 

Stake  and  guy  a  newly-planted  tree,  wrap,  prune,  and  apply  anti- 

transpffants  to  young  trees. 

Prune  trees,  shrubs,  hedges,  and  roses 

Fertilize  trees  and  shrubs 

Detormine  the  best  methcJs  of  irrigation  in  various  situations 
Recognize  common  insects  and  diseases,  the  type  of  damage  or 
symptoms  tfwy  cause,  and  recommended^  control  methods. 
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Unit  VII  -  bistall«tk)n  and  M«lntanano«  of  BwMing  PlanU 
and  Ground  Covers 

1 .  Prepare  the  soil  of  a  ftower  t»d,  delemiff>e  the  number  of  plants  to 

use,  and  tr^splant  t>edding  plants  and  ground  covers 
2   Majntari  bedcfcng  plants  and  ground  covers 
Unit  m '  TurfgrsM 

1 .  List  advantages  and  disadvantages  of  the  six  major  turfgrasses  grown 
m  Missoi^ 

2.  Descnbe  the  procedure  for  installing  a  lawn 

3.  Maintain  turl  by  properly  feriiliJir^g,  watering,  and  mowtng 

4  Explain  how  to  successfully  cultivate  or  rerxjvate  a  lawn 

5  Identify  common  pests  in  turfgrass  and  explain  how  to  control  tfiese 
pests, 

Uf^f  IX  -  Site  Analysis  and  Eva^tk>n 

1   Analyze  a  \^\dscspe  site 

2.  Draw  a  base  m£^  to  scale. 

3.  Effectively  use  design  symbols  in  a  landscape  plan 
Unit  X  -  Saloctfaig  and  Ualng  PlanU  hi  the  Landscape 

1. 
2 
3 

4 

5 


Select  trees  for  specific  purposes  in  the  landscape 
Select  effective  shrubs  and  hedges  tor  landscape 
Describe  the  uses  of  vines  a>d  ground  covers  and  select  tf>e 
species  to  suit  the  location  to  be  planted 
Select  a  krcatJon  and  plants  for  a  perennial  bed  or  border 
Select  a  turfgrass  for  a  specific  growing  site 


Unit  XI '  Landscape  n^lgnkig 

1 .  Identify  a>d  explain  the  four  elements  of  landscape  design 

2  Implement  tf>e  use  of  natural  and  manufactured  ennchments  >n  a 
landscape  plan. 

3  Identify  the  five  pnnciples  of  design 

4.  Apply  both  tt>e  phnaples  and  elements  of  desjgn  to  create  a 

landscape  plan 
Unit  Xn  -  Developing  Cost  Esttmales 

1 .  Cakrulate  the  fXKe  of  a  tanctecape  design 

2   Pnoe  various  components  of  landscape  maintenance. 
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Landscaping  and  Turf  Management  (Cont'd) 

Class/Section: 

CO 
CD 

in 



— 

 , 

-  -  ■ 



-    -  ^ 

.  ._.  . 



Unit  Vli  -  bistaliation  and  Maintenanca  of  Bedding 
Pianta  and  Ground  Covera 

1 ,  Prapare  the  soil  of  a  flower  bod,  determine  the  number 
of  plants  to  use,  and  transplant  bedding  plants  and 
ground  covers. 

2.  Maintain  bedding  plants  and  ground  covers. 
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Unit  Vin  -  Turfgraaa 



— 



'  

1 .    List  advantages  and  disadvantages  of  the  six  major 

turfgrasses  grown  in  Missouri 
"27   Describe  the  procedure  for  installing  a  lawn. 

3.  Maintairrturf  by  property  fertilizing,  watering,  and 
mowing. 

4.  Explain  how  to  successfully  cultivate  or  renovate  a 
lawn. 

5.  Identify  common  pests  in  turfgrass  and  explain  how  to 
control  these  pests. 
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Unit  IX  •  Site  Analysis  and  Evaluation 

1 .  Analyze  a  landscape  site. 

2.  Draw  a  base  map  Jo  scale. 

3.  Effectively  use  design  symbols  in  a  landscape  plan. 
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UnH  X  •  Setecting  and  ys'ngJHants  In  the  Landscape 

T.    Select  tTees  for  specHic  purposes  in  the  landscape. 
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2.  Select  effective  shrubs  and  hecJges  for  landscape. 

3.  Describe  the  uses  of  vines  and  ground  covers  and 
select  the  species  to  suit  the  location  to  be  planted. 

4.  "Select  a  location  and  plants  for  a  perennial  bed  or 

border. 

5.  Select  a  turfgrass  for  a  specific  growing  site. 
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UnH  Xi '  Landscape  Designing 

1.  Identity  and  explain  the  four  elements  of  landscape 
design. 

2.  Implement  the  use  of  natural  and  manufactured 
enrichments  in  a  landscape  plan. 
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3.  Identify  the  five  principles  of  desjgn. 

4.  Apply  both  the  principtes  and  elements  of  design  to 
create  3  landscaoe  olan 
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UnH  XH  -  Developing  Cost  Estimates 

1 .  Calculate  the  price  of  a  landscape  des^. 

2.  Price  various  components  of  landscape  maintenance, 
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UNIT  I  -  EVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPE  AND  TURFGRASS  INDUSTRIES 
Lesson  1:    The  Importance  of  Lafxlscaplng 

Objective:    The  student  will  be  able  to  ex|:^aln  the  Importance  of  landscape  and  turfgrass  Irdustrles  today 
and  In  the  future. 

Study  Questions 

1.  How  do  plants  affect  people  and  their  environment? 

2.  What  affect  does  landscaping  have  on  property  values? 

3.  What  Is  the  economic  value  of  the  landscape  and  turfgrass  industries  to  the  nation? 

4.  What  determines  the  future  of  the  landscape  and  turfgrass  industries? 

Reference 

1.      Landscaping  and  Turf  Management  (Student  Reference).  University  of  Missouri-Cdumbia: 
Instructional  Materials  Laboratory,  1990. 
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UNIT  I  '  EVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPE  AND  TURFGRASS  INDUSTRIES 
Lesson  1:     The  importance  of  Landscaping 

TEACHING  PROCEDURES 

A.  Introduction 

Landscape  and  turfgrass  industries  are  growing  and  will  continue  to  grow  as  their  services  remain  in 
high  demand.  More  individuals,  communities,  cities,  and  states  are  turning  to  the  landscape  and 
turfgrass  Industries  to  Improve  the  appearance  of  as  well  uS  to  increase  the  economic  value  of  their 
environments. 

B.  Motivation 

Jobs  in  landscape  design,  landscape  maintenance,  and  turf  management  will  be  In  higher  demand 
in  the  future. 

C.  Assignment 

D.  Supervised  stLfdy 

E.  Discussion 

1.  Ask  students  if  they  notice  homes  and  buildings  that  are  landscaped  and  those  that  are  not 
landscaped. 

How  do  plants  affect  people  and  their  environment? 

Plants  may  cause  psychologically  uplifting  effects  on  people,  as  well  as  create  long-range 
improvements  in  the  environment. 

2.  Ask  students  to  compare  the  appearance  of  a  home  that  is  not  landscaped  to  a  similar  home 
that  is  landscaped. 

Whaf  effect  does  landscaping  have  on  property  values? 

a)  Increases  the  beauty  of  the  property 

b)  Adds  security  to  the  property 

c)  Is  a  capital  investment 

d)  May  help  save  energy  in  home  heating  and  cooling 

3.  Ask  students  if  they  think  landscaping  has  had  an  economic  effect  on  the  nation. 

What  is  the  economic  value  of  the  landscape  and  turfgrass  industries  to  the  nation? 

a)  It  has  been  increasing  steadily  since  the  1960's. 

b)  It  has  generated  from  under  one  billion  dollars  to  over  seven  billion  dollars  within  the 
past  seven  years. 
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4.  Ask  students  if  their  parents  have  time  to  maintain  their  yards.  If  their  parents  do  not  have 
time,  do  Ihey  hire  scmieone  to  do  the  Job?  Ask  students  if  they  have  compHJters  at  home  and 
how  computers  might  t)enefit  landscape  and  turfgrass  industries  in  the  future. 


What  determines  the  futire  of  the  landscape  and  turfgrass  industries? 

a)  More  peof^e  w8i  be  working  from  th^r  homes  with  the  increase  of  electronics, 
combers,  and  telecommunk^atbn. 

b)  More  r^iren^nt  homes  wll  t>e  needed. 

c)  More  condominiums  are  beif^  bult  for  a  grosA^ng.  sin^^e  adi4t  popi^atton. 

d)  Theme  parks,  shopf^ng  centers,  arxi  malts  wfli  require  increased  sarvk:es  from 
landscape  and  turfgrass  industries. 

F.  Other  activities 

1.  Invite  a  quest  speaker  in  to  talk  about  landscape  ar^j  turfgrass  industries. 

2.  Take  students  on  a  field  trip  to  tour  a  landscape  or  turfgrass  Industry 

G.  Conclusion 

Landscape  and  turfgrass  Industries  are  impo^ant  service  industries  today,  and  will  continue  to  expand 
in  the  future. 

Competency 

Explain  the  Importance  erf  landscape  and  turfgrass  industries  today  and  In  the  future. 
I.       Answers  to  Evaluation 

1.  b 

2.  b 

3.  b 

4.  C 

5.  Answers  should  contain  three  of  the  fdlowing: 

a.  Relaxatton 

b.  Psychdogically  uf^ifting 

c.  Give  feeling  of  prkie 

d.  Place  of  refuge 

e.  Place  for  entertaining 
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UNIT  I  -  LVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPE  Name 
AND  TURFGRASS  INDUSTRIES 

Date 

Lesson  1 :    The  Importance  of  Landscaping 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  Landscaping  adds  approxlmat^y  what  percentage  to  property  value? 

a.  0-5 

b.  10-15 

c.  20-25 

d.  30-35 

2.  How  can  landscaping  increase  property  value? 

a.  Securing  the  family  dog  behind  a  fence 

b.  Adding  security  through  screening  and  fencing 

c.  Blocking  neighbor's  view 

d.  Making  the  house  appear  smaller 

3.  What  do  recent  surveys  claim  about  landscaping? 

a.  A  field  of  the  past 

b.  An  important  field  of  the  future 

c.  Not  an  Important  field    the  past 

d.  Not  an  important  field  of  the  future 

4.  Which  describes  growth  of  the  economic  value  of  the  landscape  and  turfgrass  industries? 

a.  Increasing  slowly 

b.  Decreasing  slowly 

c.  increasing  steadily 

d.  Decreasing  steadily 

Complete  the  foMowing  short  answer  question, 

5.  What  are  three  effects  that  plants  can  have  on  people  and  their  environments? 
a. 

b. 


c. 
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UNIT  I  -  EVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPE  AND  TURFGRASS  INDUSTRIES 
Lesson  2:    Careers  arxl  Professional  Organizations  In  the  Landscape  and  Turfgrass  Industries 

Objective:    The  student  will  t>e  atjie  to  describe  the  comn:K>n  jobs  In  the  landscape  and  turfgrass 
industdes. 

Study  Questions 

1.  What  are  some  coinmon  Jobs  in  the  landscape  and  turfgrass  Industries? 

2.  How  can  a  landscape  or  tirfgrass  job  be  found? 

3.  What  are  some  possible  SAEP's  for  landscaping  and  turf  management? 

4.  What  are  some  benefits  of  professional  organizations? 

5.  Why  is  K  important  to  subscribe  to  trade  publication*? 
Reference 

1.      Lanascaplno  and  Tuff  Management  (Student  Reference).  University  of  Missouri-Columbia; 
Instructional  Materials  Laboratory.  1990. 


UNIT  I  -  EVALUATING  OPPORTUNITIES  IN  THE  LANDSCAPE  AND  TURFGPASS  INDUSTRIES 
Lesson  2:    Careers  and  ProfesslorTal  Organizations  In  the  Landscape  and  Turfgrass  Industries 


TEACHING  PROCEDURE 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Explain  that  many  future  jobs  will  be  service  jobs.  Landscape  and  turfgrass  Industries  wBI  be 
expanding  because  they  fwovide  sen/ice  jobs  wWch  wBI  be  In  high  den>and. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

Ask  students  to  list  all  the  jobs  they  thinl<  codd  be  Included  in  the  landscape  and/or  turfgrass 
Industries.  Asl<  students  to  discuss  those  Jobs  listed  In  which  they  might  like  to  t>e  employed 
and  "hy. 

What  are  some  common  jobs  in  the  landscape  and  turfgrass  industries? 

a)  Landscape  architect/designer 

b)  Landscape  maintenance 

c)  Golf  course  emf^oyee 

d)  Landscape  gardener 

e)  Gard^  center  employee 

f)  HortteiJture  teacher 
q\  Parks  system  foreman 

h)  Tree  maintenance  foreman 

i)  Hortteiiture  extenskx>  agent 
j)       Research  specialist 
k)      Plant  breeder 

2.      Ask  students  how  they  woi^d  find  a  place,  such  as  a  restaurant,  where  they  have  never  been. 
How  can  a  landscape  or  turfgrass  job  be  found? 
Y^low  pages 

Newspaper  advertisements 
Trade  Journals 
Wonj-of-nxxjth 
Employment  agencies 
School  guidance  <k  (^acement 
HortteiAure  teacher 
Friends  and  relatives 
Horttedture  firms  and  businesses 


a) 
b) 
c) 
d) 
e) 
0 
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3.  Ask  studems  why  hands-on  experiences  woukJ  be  an  effe«lve  way  to  learn  landscaplr ig  and 
tint  managamer^  sKtts. 

What  A  i  Mxne  potai^  SAEP'a  for  landscaping  and  turf  managameflt? 

a)  MosN  'ng  and  other  sumnw  mairttenance  jobs 

b)  Creating  and  implementing  landscape  designs 

c)  Rakin(  I  ieav«8  bi  fall  and  other  maimenance  jobs  for  vvinterizatlon  of  plants 

d)  Malr^^ng  lawn  equipment     indi\Muals    the  commui^ 

e)  'Lawn  sttting'  for  hcxneowners  (xi  vacatk>n 

f)  Perfomiing  jobs  at  a  kx»l  nursery,  garden  center,  or  golf  course 

g)  Snow  plowing  and  shoveling  during  winter 

4.  Ask  students  what  kinds  of  benefits  they  might  receive  from  being  a  member  of  4-H,  a  football 
te»     a  pep  dub,  an  homx  society,  or  a  band. 

What  are  sonM  tsenefits  of  belonging  to  professional  organizations? 

a)  Up-to-date  infcmrtatton 

b)  Grcxjp  insurance  programs 

c)  Business  contacts 

d)  Akj  in  funding  research  projects 

5.  Ask  students  why  they  purchase  certain  magazines  such  as  Seventeen.  Sports  Illustrated,  or 
TV  Guide. 

Why  Is  H  important  to  subscribe  to  trade  publications? 

a)  Infomiatkjn  about  job  openings 

b)  Infonnation  about  courses,  seminars,  or  trips 

c)  Information  about  new  equlp>ment  to  update  a  business 

d)  Informatton  about  current  research 

Other  activities 

1.  Ask  someone  from  the  landscape  and /or  turfgrass  industry  to  be  a  guest  speaker  and  share 
Informatton  about  this  fl^. 

2.  Have  studenis  read  an  article  from  a  trade  puWteatton  and  list  the  lrtfonT»atk>n  it  provWes. 

3.  Invite  someone  from  a  horticultural,  professional  organization  to  come  in  and  speak  about  the 
organization. 

Concluskwi 

There  are  many  types  erf  landscape  and  turfgrass  industry  jobs.  Some  Industries  will  hire  employees 
right  out  of  high  school  whU*  others  require  a  two-to-four  year  college  educatton.  Once  <jmployed. 
It  Is  good  to  t>ecome  a  member  of  a  professional  organization  as  weli  as  subscribe  to  trade 
puUk:atk}n. 

Competency 

Identify  and  describe  landscape  and  turfgrass  jobs. 

P8 
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Answers  to  Evaluation 


1.  a 

2.  d 

3.  Answers  should  contain  four  of  the  following:  tell  friends  and  relatives,  tell  hortlcutture  teacher, 
look  in  the  classified  section  of  newspaper,  look  In  yellow  pages  fcx  businesses,  check  with 
employment  agencies,  check  with  school  guWance  and  placement  services,  place  ad  in 
newspaper. 

4.  Answers  shouW  contain  four  of  the  following:  mowing  grass,  raking  leaves,  snow  plowing, 
being  employed  by  business,  repairing  equipment,  "lawnsitting." 
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UNIT  I  -  EVALUATING  OPPORTUNITIES  IN  THE  Name 
LANDSCAPE  AND  TURFGRASS  INDUSTRIES 

Date 


Lesson  2:     Careers  and  ProJesslonal  Organizations  In  the  Landscape  and  Turfgrass  Industries 


EVALUATION 

Circle  the  tetter  that  corresponds  to  the  t>est  answer. 

1.  Which  qualifies  as  an  entry-Jevel  job  requiring  high  school /vocational  training? 

a)  Garden  center  employee 

b)  Landscape  architect 

c)  HortlciJture  teacher 

d)  Plant  breeder 

2.  Which  Is  not  a  benefit  of  belonging  to  a  professional  organization? 

a)  Possit^e  provisions  of  group  insurance  programs 

b)  Up-to-date  Information  In  their  field 

c)  Opportunities  to  meet  new  business  contacts 

d)  Reduced  tuition  at  universities 

Complete  the  following  short  answer  questions. 

3.  What  are  four  possible  kJeas  that  might  help  in  looking  for  a  job? 

a. 
b. 
c. 

d. 

4.  What  are  four  possible  SAEP's  for  landscape  and  turfgrass? 

a. 
b. 
c. 
d. 
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UNIT  II  -  HOW  PLANTS  GROW 

Lesson  1 :    Plant  Growth  ar»d  Development 

Objective:    The  student  will  be  aWe  to  demonstrate  knowledge  of  the  difference  t>etween  monocot  and 
dicot  plants  and  how  they  differ  in  growth  patterns. 

Study  Questions 

1.  Howdoi  the  structure  of  monocot  and  dicot  plants  differ? 

2.  How  do  monocot  and  dicot  plants  grow  in  diameter? 

3.  How  does  the  location  of  the  merlstems  in  monocot  ar^  dicot  plants  determine  the 
growing  points? 

References 

1.  Landscaping  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS  1-1;       Monocot  and  Dicot  Plant  Structure 
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UNIT  II  -  HOW  PLANTS  GROW 


Lesson  1 :     Plant  Growth  and  Development 


TEACHING  PROCEDURES 

A.  Introduction 

It  Is  Important  to  know  basic  differences  In  plant  growth  In  order  to  be  successful  In  selecting, 
installing,  and  maintaining  plants  In  a  landscape.  Knowing  how  the  growth  patterns  of  monocot  and 
dicot  plants  differ,  h^ps  a  landscaper  use  each  plant  for  a  unique  purpose.  Review  curriculum  in 
Plant  Science  I  or  Greenhouse  Operation  and  Management  Curriculum  (photosynthesis,  respiration, 
and  transpiration  processes). 

B.  f^otivation 

Knowing  how  a  f^ant  grows,  its  parts,  structure,  and  functions  help  us  to  understand  the  purpose  of 
each  plant  in  the  environment. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Ask  the  students  to  give  some  examples  of  monocot  and  dicot  plants.  Ask  them  to  tell  how 
the  plants  look  different. 

How  does  the  structure  of  monocot  and  dicot  plants  differ? 

a)  Monocots 

1)  External  structure 

(a)  One  cotyledon  leaf 

(b)  Nan-ow  leaves  with  parallel  venation 

(c)  Rower  petals  In  threes  or  sets  of  three 

2)  internal  structure 

(a)  VascL^ar  bundles  scattered  randomly  throughout  stem 

(b)  No  vascular  cambium 

b)  Dicots 

1)  External  structure 

(a)  Two  cotyledon  leaves 

(b)  Leaves  vary  m  shape  and  have  netted  venation 

(c)  Rower  petals  In  groups  of  four  or  five 

2)  Interna!  stmcture 

(a)  Vascular  bundles  arranged  in  cylindrical  form 

(b)  Vascular  cambium 

2.  Ask  the  students  to  explain  how  plants  get  larger  In  diameter. 
How  do  monocot  and  dicot  plants  grow  in  diameter? 

a)  Monocot  -  grow  in  diameter  by  expansion  of  existing  cells 

b)  Dicots  •  grow  in  diameter  by  cell  dMsk>n  in  cambium  layer 
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3.      Ask  the  students  to  locate  the  points  at  which  plants  grow. 


How  does  the  location  of  the  mertstemi  in  monoccrt  and  dicot  plants  determine  the 
growing  points? 

a)      Monoccrt  merlstems 


b) 


1) 

Located  in  tips  of  roots 

2) 

Located  in  Intercalary  merl^em  atx>ve  node 

3) 

Cause  growth  in  height 

Dlcot  mertstems 

1) 

{.^xated  In  tips  ct  roots 

2) 

Located  in  tips  stems 

3) 

Cause  growth  In  height 

F,      Other  activities 

1.  Practice  labeling  schematic  diagrams  and  cross  sections  of  f^ants,  Intemal  stem  structures, 
growing  points,  and  merlstem  tissues, 

2.  Bring  in  different  monocot  and  dicot  plants.  Allow  students  to  observe  vascular  systems  in  a 
crosS'Sectional  cut. 

3.  Sow  a  monoccrt  seed  (com)  and  a  dlcot  seed  (bean).  Note  that  monocot  seeds  have  one 
cotyledon  while  dicot  seeds  have  two  cotyledons. 

Conclusion 

The  major  differences  between  monocot  and  diccM  plants  are  that  dicot  plants  have  a  vascular 
cambium,  netted  venation,  and  cyllndrically  arranged  vascular  bundles,  Dlcot  plants  grow  in  height 
at  the  apical  merlstem  and  in  width  at  the  vasct^ar  cambium,  Monocot  plants  have  no  vascular 
cambium,  parall^  venation,  and  scattered  vascidar  tHjndles.  MorKx:c^  plants  grew  in  height  at  the 
Intercalary  merlstem  and  in  width  by  expansion  of  cdls.  It  essential  to  Icnow  these  basic  differences 
in  plant  growth  before  one  can  be  successful  In  selecting.  Installing,  and  maintaining  landscape 
plants. 

H.  Competency 

Label  plant  parts  and  structures  correctly  and  identify  the  differing  growth  patterns  of  monocot  and 
dicot  plants. 

I        Answers  to  Evaluation 


1. 

C 

2. 

d 

3. 

b 

4, 

d 

5. 

d 

6. 

a 

7. 

a 

8. 

c 
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9.      Monocot:     phloem  -  canies  food  to  rools 
xylem  -  carrtes  water  upward 
Dlcot:         phloem  -  carries  food  to  roots 
xyfem  -  carries  water  upward 

camt>lum  -  separates  pWoem  and  xylem  and  area  of  new  cell  dMsion 


MONOCOT  DICOT 


«^  t 


J,      Ansvvefs  to  wcw1<  sheet 

Work  Sheet  1.1  -  Monocot  and  Dteot  Rant  Structure 
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UNIT  II  '  HOW  PLANTS  GROW 


Name 


Lesson  1 :      Plant  Growth  and  Dev^opment  Date 


EVALUATION 

Circle  the  letter  that  corresporids  to  the  beet  enewer. 

1.  What  are  the  external  characteristics  of  a  monocol  plant? 

a.  Netted  venation,  two  cotyledons,  and  flower  petals  In  sets  of  three 

b.  Parallel  venation,  one  cotyledon,  and  flower  petals  In  sets  of  four  or  five 

c.  Parallel  venation,  one  cotyledon,  ar^l  flower  petals  In  threes  or  sets  of  three 

d.  Parallel  venation,  two  cotyledons,  and  flower  petals  in  threes  or  sets  of  three 

2.  What  are  included  in  the  internal  characteristics  of  monocot  plants? 

a.  Scattered  vascular  burxiles,  vascular  cambium,  pNoem  and  xylem 

b.  Cylindrical  arrangement  of  vascular  bundles,  cambium,  phloem.  arxJ  xylem 

c.  Scattered  vascular  bundles,  phloem,  xylem,  and  Internodes 

d.  Scattered  vascular  bundles,  phloem,  xylem,  and  bundle  sneath 

3.  What  Is  the  growing  point  on  a  monocot  plant  that  causes  growth  in  height? 

a.  Terminal  bud 

b.  Intercalary  meristem  above  the  no^Je  at  the  lower  part  of  the  plant 

c.  Tip  of  the  t>lade 

d.  Axillary  bud 

4.  How  does  a  monocot  plant  grow  in  diameter? 

a.  By  cell  division  1 1  the  cambium  layer 

b.  By  the  apical  neristem 

c.  By  the  intercalary  meristem 

d.  By  expansion  of  existing  ceils 

5.  What  do  dicot  plants  have  that  cause  them  to  differ  from  monocot  plants? 

a       Netted  venation 

b.  Scattered  vascular  bundles 

c.  Vascular  cambium 

d.  a.  and  c. 

6       What  are  included  in  the  internal  structure  of  dicot  plants? 

a.  Cylindrical  arrangement  of  vascular  bundles,  vascular  cambium,  xylem,  and  phloem 

b.  Scattered  vascular  bundles,  phloem,  xytem,  and  bundle  sheath 

c.  Axillary  bud.  cylindrical  arrangement  of  vascular  txjndle,  and  vascular  cambium 

d.  Scattered  vascular  bundles,  phloem,  xylem,  and  internodes 


7. 


At  what  part  do  dk;ot  plants  grow  in  Mght? 


a.  Apical  martstsm 

b.  interc^wy  nwristem 

c.  Intermxle 

d.  Root  cup 

8.  V^are  does  growth  in  diameter  take  place  in  6\ccA  plants? 

a.  In  the  apical  meristem 

b.  By  expansion  of  existing  cells 

c.  By  C8N  division    the  cambium  layer 

d.  In  the  irrtercalary  mertetem 

9.  In  these  cross-sectlonai  diagrams,  which  is  a  monocot  and  which  is  a  dicc^  Label  the  internal 
structure  cS  each  stem  cross  section. 


10.     Identify  which  plant  Is  a  monocot  and  which  Is  a  dicot.  Label  the  indicated  parts. 


37 
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UNIT  II  -  HOW  PLANTS  GROW  WS  VI 

Lasson  1 :    Plant  Grc5wth  and  Development 

Wotk  Sheet  1 .1 .     Monocot  ard  Dicot  Plant  Structures 

Ubei  the  following  diagrams.  Circle  the  areas  %i*here  the  apical  and  Intercalary  meristems  are  located. 
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UNIT  II  -  HOW  PLANTS  GROW 

Lesson  2:     Environmerrtal  Factors  Below  Ground  that  Affect  Rant  Growth 


Objective:    The  student  wfll  be  atte  to  demortstrate  knowledge  of  the  sofl  factors  affecting  plant  growth, 
arxJ  how  to  improve  the  soil. 

Study  Questions 

1.  What  are  the  components  of  soil  and  how  are  they  formed? 

2.  What  are  the  aix  environmental  factors  below  grourKi  that  affect  plant  growth? 

3.  How  do  soil  structure  and  texture  affect  plant  growth? 

4.  How  does  the  balance  between  air  and  water  In  the  soil  affect  plant  growth? 

5.  How  does  soil  fertility  and  pH  affect  plant  growth? 

6.  How  can  soil  be  improved? 
References 

1.  Landscaping  grKj  Turf  Mgnggement  (Student  Reference).   University  of  Missouri-Columbia 
Instructional  Materials  Laboratory,  1990. 

2.  Transparency  Masters 

a)  TM  2.1:        Textural  Triangle 

b)  TM  2  2        Nutrient  Availability 

3.  "Soil  Samples"  from  the  Instructional  Materials  LaboratofY,  University  of  Missouri-Columbia,  10 
London  Hall.  Columbia,  MO  6521 1. 

4.  University  Extension  guides 

a)  Submitting  a  Soil  Sample,  #9109 

b)  Sampling  Your  Soil  for  Testing.  #9110 

c)  Using  Your  Soil  Test  Results,  #91 1 1 

5.  Work  Sheets 

a)  WS2.1:       Using  t' (6  Textural  Triangle 

b)  WS  2.2:       Solving  pH  Problems 
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UNIT  II  -  HOW  PLANTS  GROV^ 


Lesson  2:     Environmental  Factors  B^ow  Ground  That  ASfed  Plant  Growth 

TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

The  components  erf  soU  as  w^l  as  the  effects  of  envirwimental  factors  on  soil  are  important  to 
successful  plant  growth.  Therefore,  a  landscaper  needs  to  understand  these  factors,  as  wet!  as  how 
to  improve  soH  when  necessary. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .      Ask  students  to  think  erf  things  a  piant  needs  from  the  environment  In  order  to  grow.  Soil  is 
the  most  commonly  overlooked  factor.  Point  out  the  Importance  of  soH  to  plant  growth. 

What  are  the  components  of  toil  and  how  are  they  formed? 


Soil  Profile 

1) 

Bedrock 

2) 

Subsoil 

3) 

TopsoH 

Comporwits  of  an  Ideal  Sofl 

1) 

46%  parttele  matter 

2) 

5%  organk:  matter 

3) 

25%  water 

4) 

25%  air 

5) 

Microc^ganisms 

Weathering  -  breaks  down  bedrock 

1) 

Wind 

2) 

Freezing  and  thawir^ 

3) 

Water  movement 

4) 

Roots 

5) 

Mterobe  activity 

Soil 

movement 

1) 

Alluvial  soSs  -  by  water 

2) 

Glacial  till  -  pushed  by  glaciers 

3) 

Loess  -  tilown  by  the  wind 

2.      Ask  the  students  for  the  six  underground  factors  that  determine  how  plants  grow. 
What  are  the  six  environmental  factors  befow  ground  that  affect  plant  growth? 
a)  Texture 
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b)  Structure 

c)  Air 

d)  Water 

e)  FeftBRy 

f)  pH 

Ask  ihe  students  to  define  texture  and  ^ructure.  Write  their  definitions  on  the  tx}ard.  Consider 
showing  the  fflmstrip,  "Sol  Texture"  and/or  "Sofl  Is  Soil... Isn't  It?"  Hand  out  UMC  Guides, 
#9109,  #9110.  and  #9111.  Use  TM  2.1. 

How  dw  soil  structure  aiKi  textire  affec;  plant  growth? 

a)  Texture  -  size  and  dlstributlc^  of  particles 

1)  Sol  name 

(a)  Textural  trtanc^e  -  partide  percentages  determines  name 

(b)  Loam  soBs  -  best  for  landscaping  use 

2)  Sand  -  largest 

(a)  Be^  drainage 

(b)  LcM/  water  holding 

(c)  Much  air  space  -  porosity 

(d)  No  nutrient  benefit 

3)  SSt  -  middle 

(a)  Drains  fairly  w^l 

(b)  Sonw  water  holding 

(c)  Some  air  space 

(d)  Some  nutrient  benefit 

4)  Clay  -  smaller 

(a)  Does      drain  weU 

(b)  High  water  holding  (sometimes  too  much) 

(c)  Very  little  air  space 

(d)  Offers  many  nutrierrts 

b)  Structure  -  arrangement  of  so8  partldes  (aggregates) 

1)  Kinds  of  aggregates 

(a)  Granular  -  best  for  horticUturai  use,  many  air  spaces 

(b)  Plate 

(c)  Block 

(d)  Prismatte 

2)  Improved  by  adding  organic  matter 

3)  THth  destroyed  by 

(a)  Compactton 

(b)  Digging  soB  when  too  wet 

c)  Te'^Ture.  and  structure  provide  pores  for 

Air 

2)  Water 

3)  Roots 

d)  Son  color 

1)  Dark 

2)  Uniformly  colored 

3)  Yellowish  or  reddish 

4)  Whitish 

5)  Bluish  or  grayish 

e)  Soil  depth 


Ask  two  students  to  try  to  stand  In  the  same  spoL  Stress  that  no  two  objects  can  occupy 
same  space  at  the  same  tlma,  nor  can  air  and  water  occupy  the  same  space  In  the  soH. 

How  doM  the  balance  between  air  and  water  in  the  toil  affect  plant  growth? 

a)  Air  and  water  t>cdance 
1)      25%  of  each 

3)  As  one  increases  the  crther  decreases 

4)  Excms  ol  either  air  or  water  causes  problems 

b)  PcKS  spaces 

1)  Determined  by  texture  and  structure 

2)  Larger  In  sand  for  drainage  and  aeration 

3)  Smaller  In  day.  which  retains  water 

c)  Water  movement 

1)  Determined  by  the  size  arwj  quantify  of  pore  spaces 

2)  Types 

(a)  Non-capillary  -  gravttattonal  water 

(b)  Caf^Iarlty  -  capillary  water 

(c)  Hygroscopic  water 

3)  AvailaWe  water  -  between  fldd  capacity  and  permanent  wilting  point 

4)  Perched  water  table  -  layering  of  soil  textures 

Ask  for  student  kJeas  about  fertility  and  pH.  (Use  1M  2.2.) 
How  does  fertility  and  pH  affect  plant  growth? 

a)  FertPlty  •  ability  of  soB  surface  partteles  to  absorb  nutrients 

1)  Forms  ai  nutrients 

(a)  Weathered  rock  minerals 

(b)  Organte  matter 

(c)  Fertilizer 

2)  Must  be  In  soS  sdutton  to  be  available  .o  plant  roots 

3)  by  day  and  organte  matter 

4)  CEC  (Catbn  Exchange  Capacity) 

(a)  Ability  to  attract  and  exchange  catk>ns 

(b)  Higher  CEC  In  soB  higtwr  in  organte  matter  or  clay 

5)  Soy  test  for  soluble  salts 

(a)  Range  -  0.1-3.5 

(b)  Best -1.0-1.5 

(c)  Nutrient  deftelency  -  growth  stunting  and  starvation 

(d)  Toxic  -  wilting  and  nutrient  deficiency  symptoms 

b)  Soil  reaction  -  pH 

1)  pH  scale 

(a)  Acldte  -  4.0 

(b)  Alkaline  -  14,0 

(c)  Neutral  -  7.0 

(d)  Sour  sofls,  0-7 

(e)  Sweet  80»s,  7-14 

2)  pH  too  high  or  too  low 

(a)  Ties  up  some  nutrients 

(b)  Makes  others  toxte 

3)  Adjusting  pH 

(a)  Too  acidic  -  add  lime  to  raise  pH 

(b)  Too  alkaline  •  add  sulphur  to  lower  pH 
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6.      Ask  the  students  if  they  know  what  they  can  do  the  imfxove  poor  sofls. 
How  can  the  eoil  be  Improved? 

a)  Adding  organic  matter  tmfxoves  soi. 

1)  Te)cture 

2)  Structure 

3)  Fertllty 

4)  Permeat^ity 

b)  THIing  improves  the  sd's  abBtty  to  hold  water  and  air. 

Other  activities 

1 .  Demonstrate  how  to  use  the  textural  triangle. 

2.  Demonstrate  how  to  take  a  sofl  sampie. 

3.  iHave  students  practice  finding  the  narros  of  different  soSs. 

4.  Have  students  take  a  sofl  sample.  The  soB  sample  taken  for  this  unit  for  testing  should  be  from 
a  school  site  that  can  be  used  for  planting  landscape  plants  (treer  shrubs,  or  annuals). 
Preparing  and  planting  the  site  wfll  be  done  in  future  activities.  Prepare  the  soH  sam(^e  to  send 
to  the  County  Extenston  Agent  for  testing.  If  testing  equipment  is  available  at  your  school,  test 
the  plH  and  soluble  satt  levels. 

5.  Demonstrate  the  movement  of  water  by  using  a  sponge. 

6.  Use  the  sponge  to  demonstrate  a  perched  water  table. 

7.  Demonstrate  a  perched  water  table  by  placing  a  fine-textured  soB  over  a  coarse-textured  soil 
in  a  small  £^ss  box.  Pour  water  Into  the  top.  Watch  as  the  water  fills  the  entire  layer  of  fine- 
textured  sol  before    enters  into  the  coarse-textured  so9  ((X  gravel). 

8.  In  cooperatkxi  with  a  local  nursery,  visit  a  planting  site.  Ask  the  landscaper  what  is  done  to 
evaluate  the  so^  and  to  improve  the  sc^,  needed. 

Conclusion 

The  textural  and  structural  condition  of  tfw  serf,  the  air  and  water  movement,  and  the  pH  and  fertility 
of  the  soil  are  all  essential  to  heaJlhy  plants.  If  any  erf  these  factors  are  found  to  be  deficient,  they 
must  be  improved.  Adding  organk:  matter  wW  fi^p  the  texture,  structure,  air  and  water  movement, 
and  fertility.  Adding  fertilizer  wBl  also  help  the  fertility.  Adding  lime  or  sulphur  will  alter  the  pH. 

Competency 

Demonstrate  knowledge  of  soH  properties  and  how  soil  quality  relates  to  plant  growth;  assess  the  soil 
at  a  planting  site  and  determine  how  to  Improve  it.  tf  needed. 
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Answers  to  Evaluation 


1-  j 

2.  k 

3.  a 

4.  b 

5.  m 

6.  n 

7.  g 

8.  c 

9.  d 

10.  e 

11.  f 

12.  I 

13.  o 

14.  h 

15.  i 

16.  a.      Freezing  and  ttiawing 

b.  Wind 

c.  Plcnl  roots 

d.  Mk^robial  activtty 
Alternate:  water  nrK>venwit 

17.  a.      Partlde  matter  -  45% 

b.  Organic  matter  -  5% 

c.  Air  -  25% 

d.  Water  -  25% 

18.  a 

19.  d 

20.  b 

21.  a 

22.  d 

23.  b 

24.  b 

25.  a 

26.  c 

27.  b 

28.  c 

Answers  to  work  sheets 

Work  Sheet  2.1  -  Using  the  Textural  Triangle 


1. 

Oay 

2. 

SHt  Loam 

3. 

Loam 

4. 

Gay 

5. 

Loam 

6. 

Qay  \oam 

7. 

Clay  loam 

8. 

Sar>dy  day 

9 

Sandy  loam 

10. 

Sandy  day  loam 

Work  SheM  2.2  -  Soivbig  pH  problems 

1.  SulphiA',  aiun^n^  sulphata 

2.  AgrlcidtwBi  lime,  itme 

3.  AgricUtund  iinw 

4.  Sidii^u',  aluminum  siJphate 

5.  7.0 

6.  0  to  7 

7.  7  to  14 


UNIT  II  -  HOW  PlAmS  GROW 


Lesson  2:    Environmental  Factors  Bdow  Ground 
That  Affect  Plant  Growth 


Name 
Date 


EVALUATION 


Match  the  word  on  the  right  with  the  definition  on  the  iefl. 


1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 

11 

12. 


sofls  transported  by  glaciers 

plant  and  animal  residue  and  remains 

largest  component  of  soB 

soils  transported  by  water 

size  distribution  of  soil  particles  (sand,  sltt,  day) 

soils  transported  by  wind 

arrangement  of  soil  particles 

soil  reaction 

water  held  by  soil  that  is  unavaBaWe  for  plant  use 
water  held  by  capillarity  avattable  for  plant  use 
physical  condition    the  sofl 

state  of  the  sofl  when  it  holds  the  maximum  amount  d 
water  without  rurxrff 


13.  state  at  which  soil  moisture  Is  unavaBat^e  to  plants 

14,   water  that  runs  freely  from  tf>e  soS 

15    ability  of  the  so«  to  exchange  Ions 

Complete  the  following  short  answer  questions. 

16  What  are  four  ways  that  soils  are  weathered? 


a. 
b. 
c. 
d. 


a.  partide  matter 

b.  alluvial  soHs 

c.  pH 

d.  hygroscopic  water 

e.  capillary  water 

f.  tilth 

g.  structure 

h.  gravitational  water 

i.  CEC 

J.  glacial  till 

k.  organic  matter 

1.  field  capacity 

m.  texture 

n.  Loess  soils 

o.  permanent  wilting  point 


ERIC 


-19 


17.  What  are  the  four  CKMTipcMients  and  tt^  perc«^C^  in  an  Ideal 

a. 
b. 
c, 
d. 

Circle  the  letter  that  ccMtesponds  to  the  t>e^  ans%im-. 

18.  What  is  located  in  pore  spaces  between  partides  of  soS? 

a.  Air  or  water 

b.  Organic  matter 

c.  FertBlzer 

d.  pH 

19.  A  silt  loam  so8  has  what  percentages  of  sand,  sflt,  and  day? 

a.  60%  sand,  30%  s8t,  and  10%  day 

b.  25%  sand,  30%  silt,  and  45%  day 

c.  80%  sand,  10%  silt,  and  10%  day 

d.  25%  sand,  55%  sit,  and  20%  day 

20.  What  t}eneflt  does  sofl  provide  fc^*  plant  growth? 

a.  Organk;  matter,  pH,  and  water 

b.  Water,  nutHents,  arxj  ro(A  anchorage 

c.  Water,  bedrock,  and  rodt  ancfwrage 

d.  Texture,  structure,  and  nutrients 

21.  What  does  the  bedroci(,  subsol.  and  topsoS  make  up? 

a.  Sofi  profBe 

b.  Partide  matter 

c.  Texture  and  structure 

d.  Tilth 

22.  After  evaluating  a  site  on  which  a  tree  wll  be  planted,  it  is  condudad  that  the  soH  remains  wet  for  a 
long  period  of  time,  water  drains  slowly  after  a  rain,  and  the  ferlllty  Is  good.  What  kind  of  soil  is  it? 

a.  Sflty 

b.  Sandy 

c.  Structured 

d.  Oay 

23.  In  evaluating  soil  at  another  site,  It  is  conduded  that  It  holds  very  little  water,  drains  quickly  after  a 
rain,  and  has  very  poor  fertility.  What  kind  erf  sc^  is  It? 

a.  Silty 

b.  Sandy 

c.  Structured 

d.  Clay 

47 
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24.  A  heavy,  day  sol  wWi  poor  texture  and  structure  has  llmfted  porosity.  Why  doos  a  plant  In  this  soil 
grow  poorly? 

a.  The  pH    too  low 

b.  There  is  an  iniproper  balance  of  air  and  water 

c.  There  \s  a  nutrtont  deficiency 

d.  The  pH  Is  too  high 

25.  An  azalea  that  has  been  planted  requires  an  acidic  soi,  but  a  soH  test  determined  that  the  soil  is 
ali<diine.  What  can  be  added  to  the  soB? 

a.  Aluminum  sulphate 

b.  Agriculturat  lime 

c.  Fertilizer 

d.  Organic  matter 

26.  What  type  of  soU  has  a  pH  of  6.5? 

a.  Neutral 

b.  Ali<aline 

c.  Acidic 

d.  "Sweet" 

27.  What  type  of  soil  has  a  pH  of  8  5? 

a.  Neutral 

b.  Alitaline 

c.  Acidic 

d.  -Sour 

28-     What  can  be  added  to  soM  to  Improve  the  texture,  structure.  fertHlty.  and  permeability  of  the  soil? 

a.  Water 

b.  Particle  matter 

c.  Organic  nr«tter 

d.  Agricidtural  lime 
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TM  2.1 

Textural  Triangle 


100%  CLAY 
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Nutrient  Availability 


Soil  pH  Governs  Nutrient  Release 

Acidity  or  alkalinity  (pH)  controls  relativa  nutrlont 

availability. 


BEST  CO-Y  AVAILABLE 

5U 


UNIT  II  -  HOW  PLANTS  GROW 

Lesson  2:  Environmental  Factors  Balow  Groond  that  Affect  Plant  Growth 
Work  Sheet  2.1 :     Using  the  Textural  Triangle 


WS  2.1 


Using  the  textural  triangle,  plat  the  percentages  on  the  following  page.  Follow  the  procedure  of  the 
example  given  t)eiow. 


100%  CLAY 


35%  day,  45%  sat.  and  20%  sand 
Plot  the  silt  and  day  points  on  the  triangle. 

Using  the  day  point,  draw  a  line  Into  the  trian^^e  parallel  to  the  sand  line  Cine  a). 
Using  the  sflt  point,  draw  a  line  parallel  to  the  day  line  (line  b). 

The  point  where  these  two  lines  Intersect  detennlnes  the  sou  type;  in  this  example,  it  is  sitty 
clay  loam. 
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%CLAY 

%S1LT 

%SAND 

1. 

60 

30 

10 

2. 

25 

55 

20 

3. 

25 

30 

45 

4. 

80 

10 

10 

5. 

20 

35 

45 

6. 

30 

40 

30 

7. 

30 

45 

25 

8. 

40 

10 

50 

9. 

10 

30 

60 

10. 

30 

25 

45 
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UNIT  II  ^  HOW  PLANTS  GROW 

Lesson  2:  ErMronmental  Factors  Beiow  Ground  that  Affect  Plant  Growth 
Work  Sheet  2,2:     SoMng  pH  Problems 


WS  2.2 


An  impropw  pH  can  damage  or  kill  a  plant.  In  case  of  a  sttiMtlon  with  too  low  w  too  high  a  pH,  one 
must  know  what  to  do  to  remedy  it  Answer  the  followif^  questions,  yA\\ch  fKovkie  practice  for 
solving  pH  problems. 

1 .      A  soB  has  a  pH  of  9.8.  A  pH  of  7,0  is  needed.  What  could  be  added  to  correct  the  proWem? 


2.      A  soil  has  a  pH  of  4.5.  A  pH  of  6,9  Is  needed.  What  could  be  added  to  correct  the  problem? 


3.      A  soil  is  too  acidic.  What  could  be  added  to  correct  the  problem? 


4,      A  soil  is  too  ali<aiine.  What  could  be  added  to  correct  the  problem? 


5.  A  soil  is  neutral.  What  is  the  pH?   

6.  A  soil  is  sour.  What  is  the  pH  range?   to 

7.  A  sol  is  sweet.  What  is  the  pH  range?   to 
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UNIT  II  -  HOW  PLANTS  GROW 

Lesson  3:     Environmental  Factors  Above  Ground  that  Affect  Plant  Growth 

Objective:    The  student  wfll  be  able  to  describe  environmental  factors  that  affect  plants. 
Study  Questions 

1.  What  are  the  three  climatic  types  and  the  factors  which  influence  them? 

2.  How  does  temperature  determine  the  plants  that  can  be  grown  in  the  landscape? 

3.  How  does  light  affect  plant  growth? 

4.  How  do  water  and  humidity  affect  plant  growth? 

5.  How  do  wind  and  air  quality  affect  plant  growth? 
References 

1.  Landscapino  and  Turf  Management  (Student  Reference).  University  of  t^issouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS  3.1 :       Factors  Above  Ground  That  Affect  Plant  Growth 


UNIT  II  '  HOW  PLANTS  GROW 


Lesson  3:     Environmental  Factors  Below  Ground  that  Affect  Plant  Growth 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Larwjscapers  may  not  be  aWe  to  change  factors  ci  climate  and  weather,  but  they  can  understand 
them  in  order  to  use  these  factors  to  their  advantage. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  the  students  to  give  examples  of  macroclimates.  mesodimates,  and  microclimates.  Ask 
them  what  factors  determine  climate  (l^ht  Intensity,  precipitation,  temperature,  humidity,  air. 
and  wind).  This  can  be  related  to  the  school,  with  the  camfxis  representing  the  macroclimate. 
the  classroom  representing  the  nr>esodimate,  and  an  area  In  the  classroom  representing  a 
microclimate.  For  example,  a  window  ledge  would  be  warmer  and  drier  than  a  dark,  secluded 
comer  on  the  opposite  skJe  of  the  room. 

What  are  the  three  climatic  types  arid  the  factors  which  influence  them? 

a)  Macroclimate  influenced  by 

1 )  Mountains 

2)  Oceans 

3)  Elevation 

4)  Seasons 

5)  Forests 

6)  Air  masses 

b)  Mesoclimate  influenced  by 

1)  Buildings 

2)  Lakes 

3)  Topography 

c)  Microclimate  Influenced  by 

1)  House 

2)  Slopes  and  hills 

3)  Trees 

2.  Ask  the  students  If  they  know  the  plant  hardiness  zone  they  live  in.  Have  them  check  the  map 
If  they  do  not  know.  Explain  that  plants  are  adapted  to  different  locations.  For  example,  house 
plants  that  come  from  tropical  areas  must  be  brought  inside  during  the  winter  in  the  Mkiwest 
because  they  will  not  survive  the  cold  temperatures.  Landscapers  must  know  the  hardiness 
zone  of  their  locations  and  hanjiness  zone  listing  of  plants. 

How  does  temperature  determine  the  plants  that  can  be  grown  in  the  landscape? 
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a)  Temperatura  affects 

1)  PhotMynthesls 

2)  Transpiration 

3)  RespiratkMi 

b)  High  temperature 

1)  IfKreased  transpiratic^ 

2)  More  pests  and  disease 

c)  Hardiness  Zor^  Map 

d)  Low  temperature 

1)  Freeze  damage 

2)  Spring  frost  damage 

3)  Moisture  deficiency 

4)  Heaving 

e)  Warm-season,  cool-season,  and  rest  period  crops 

Asl<  the  students  why  chrysanthemums  only  ttoom  in  ttw  fall.  Point  out  that  they  need  short 
days  to  l>loom  and  will  not  bloom  in  the  long  days  of  summer.  This  is  photoperlodlsm. 

How  does  tight  affect  plant  gro%vth7 

a)  Color  or  wavelength 

b)  Intensity 

1)      Effects  on 


Asl<  the  stixJents  about  the  importarKra  of  water  to  plants,  Asf<  the  students  If  too  much  water 
can  be  damaging  to  plants,  and  If  they  know  what  relative  humidity  is. 

How  do  water  and  humidity  affect  plant  growth? 

a)  Water  status 

1)  Turgid 

2)  Wilted 

3)  Temporarily  wilted 

b)  Water  deficlenc  / 
1)  Effects 


(a)  Gray-green  color  on  leaves 

(b)  Leaves  rolled  at  the  edges 

(c)  Wilted 

(d)  Fruit  and  vegetable  damage 

(e)  Bui  IS  drop 


(a)  Height 


(b)  Intemode  length 

(c)  Color 


2)      Effects  of  light  intensity 


c) 


Responses  to  light 

1)  Phc^crtroplsm 

2)  Photoperiodism 


(a)  Long-day  plants 

(b)  Short-day  plants 

(c)  Day-neutral  i^ants 


Effects  of  water  excess 
1>  Yellowed 


5:,  Wilted 

3)      Diseased,  damping  off 
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4)      Split  fruits 
c)      Humidity  and  its  effects 

1)  Definition  of  relative  tiumidity 

2)  Hlgii  humWlty  -  increasing  disease 

4)      Low  humidity  -  damaging  with  a  strong  wind 

5.  There  Is  much  pollution  in  cities.  The  forests  stHI  standing  help  to  remedy  this  problem,  but 
they  are  located  away  from  the  pollution  sources  in  cities.  If  every  city  dweller  would  plant  a 
pollution-tolerant  tree,  In  the  city  where  pollution  exists,  air  quality  may  be  improved. 

How  do  wind  and  air  quality  affect  plant  growth? 

a)  Wind 

1)  Increases  transpiration 

2)  Causes  plant  breakage 

3)  Increases  CO^  which  Increases  photosynthetic  absorption 

b)  Air  pollution 

1)  Effects 

(a)  Clogged  stomata 

(b)  Covers  leaf  surfaces 

2)  Sources 

(a)  Sulphur  dioxkje 

(b)  Ruorldu 

(c)  Ozone 

(d)  PAN  (peroxyacetyl  nitrates) 

3)  Symptoms 

(a)  Broad  leaf  plants 

(1)  D-'^l  spots 

(2)  Dead  tips  and  edges 

(3)  Silver  leaf  undersides 

(b)  Needle  evergreen  plants 

(1)  Dead  spots 

(2)  Yellow  cast 

4)  Solutions 

(a)  Plant  pdlution-tolerant  piants 

(b)  Rinse  leaves 

(c)  Use  fungicides 

(d)  Use  growth  retardants 

Other  activity 

To  demonstrate  phototropism,  plant  a  bean  seed  or  use  a  house  plant,  if  available,  and  place  it  in 
front  of  a  window.  Leave  It  facing  the  same  direction  for  three  to  five  days.  Point  out  to  students  that 
the  plant  leaves  grow  or  l^nd  toward  the  area  of  gr^test  light  intensity. 

Conclusion 

In  order  to  get  a  plant  to  grow  successfully  in  a  landscape,  average  temperatures,  light  intensity, 
precipitation,  relative  humidity,  and  air  quality  must  be  determined  for  the  area.  Plants  that  will  grow 
in  those  conditions  may  then  be  salected. 
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Describe  environmental  factors  that  affect  plants. 
I.       Answers  to  Evaluation 

1.  f 

2.  d 

3.  a 

4.  c 

5.  a 

6.  j 

7.  b 

8.  i 

9.  h 

10.  l< 

11-  g 

12.  Gray-green  colored  leaves,  leaves  with  rolled  edges,  wilting,  and  buds  drop  (alternate  -  fruit 
and  vegetable  damage) 

13.  Yellow  leaves,  wilting,  root  diseases 

1 4.  Sulphur  dbxWe,  fluorine,  PAN,  ozone 

15.  a 

16.  a 

17.  a 

18.  b 

19.  b 

20.  c 

21.  d 

22.  d 

23.  C 

J.      Answers  to  woric  sheet 

Work  Sheet  3.1  -  Factors  Above  Ground  That  Affect  Plant  Growth 
At  the  teacher's  discretion 
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UNIT  -  HOW  PLANTS  GROW 


Name 


Lesson  3:     Environment  Factors  Above  Ground 
that  Affect  Fian!  Growth 


Date 


EVALUATION 


Match  the  word  on  the  right  wHh  the  definition  on  the  left 


aimate  on  a  smaller  scale  influenced  by  lakes, 
buUdings,  and  topography 


6. 


8. 


9. 


10. 
11. 


A  plant  that  will  grow  best  in  a  temperature  between 
75"-90"F 

Phase  In  which  the  plant  does  not  grow  even  though 
environmental  cordltfons  are  favorable 

Climate  on  a  very  small  scale  that  may  b>e  Influenced 
by  a  house,  siopes,  hills,  and  awnings 

Phase  in  which  the  plant  does  not  grow  because 
environmental  conditions  are  fxrt  favorable 

aimate  in  a  large  area;  such  as  Alaska;  InftuerK^ed  by 
oceans,  nwuntalns,  air  masses,  forests,  and  elevation 

Plant  response  that  causes  a  plant  to  grow  in  the 
direction  of  greatest  light  intensity 

Plant  that  will  grow  best  in  temperatures  between 

AnxHjnt  of  mcrfsture  in  the  air  as  compared  with  the 
percentage  moisture  that  the  air  codd  Md  at  that 
san^  temperature  if  the  air  were  completeiy 
saturated 

Level  of  moisture  in  the  air 

Plant  response  that  causes  plants  to  bloom  oNy  on 
days  that  are  a  particirfar  length 


a.  Rest  period 

b.  Phototropism 

c.  Microclimate 

d.  Warm-season  plant 

e.  Dormancy 

f.  Mesoclimate 

g.  Photopertodism 

h.  Relative  humidity 

i.  Cool-season  plant 
J.  Macrodimate 

k.  Humidity 


Complete  the  following  short  answer  questions. 

12.     What  are  four  symptoms  of  plants  that  have  suffered  from  moisture  deficiency? 


a. 
b. 
c. 
d. 
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13 


What 


are  three  symptoim  of  piartts  that  have  sitffered  frcxn  ^cess  mt^sture? 


a. 
b. 

14.  What  are  four  chemteal  air  poHutants  that  cauee  damage  to  plante? 

a. 
b, 
c. 
d. 

Circle  the  tetter  that  corresponds  to  the  best  answer. 

15.  A  plant  wfll  usually  grow  in  a    hardiness  zone  than  listed  but  not  a 

hardiness  zone- 


a.  Warmer,  colder 

b.  Colder,  wanner 

c.  Warmer,  wetter 

d.  Colder,  wetter 

16.  Which  is  oja  a  plant  process  that  Is  affected  by  high  temperatura? 

a.  Ught  quality 

b.  Photosyr^t^s 

c.  Respiration 

d.  Transpiration 

17.  What  resiAs  wtwn  a  plant  does  os^  receive  erKXjgh  llgt<? 

a.  Pale  leaves  and  spindly  growth 

b.  Pale  leaves  and  compact  growth 

c.  A  red  colcx 

d.  "Burned"  leaves 

18.  What  effect  does  wind  have  on  temperature? 

a.  Heaving 

b.  Lowering 

c.  Moving 

d.  Raising 

19.  What  are  plants  that  flower  when  the  nights  are  shorter  than  a  critical  length? 

a.  Day-neutral  plants 

b.  Lof^-day  plants 

c.  Long-night  piants 

d.  Short-day  piants 

CO 
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20.  What  are  plants  that  flower  wt^n  the  nights  are  lor^jer  than  a  critk^al  length? 

a.  Day*neutrri  ^nts 

b.  Long-day  plants 

c.  ShortKiay  plants 

d.  Short-night  plants 

21.  What  causes  the  sunflower  to  follow  the  sun  as  It  nx>ves  from  east  to  west  across  the  sky? 

a.  Phc^oj^nlc 

b.  Ph<^oper1odlsm 

c.  Photosynthesis 

d.  Ph<«C3«rc^sm 

22.  How  does  air  pollution  danrage  plants? 

a.  By  dogging  the  stomata 

b.  By  slowing  f^x>tosynthesis 

c.  By  slewing  transpiratk^ 

d.  a,  and  b. 

23.  What  should  a  landscaper  do  In  arras  of  high  air  pollution? 

a.  Avoid  planting  trees 

b.  Wash  down  the  trees  weetdy 

c.  Pirn  alr-pdlutlon-tolerant  trees 

d.  Treat  the  trees  with  chemteats 
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UNIT  ti  -  HOW  PLANTS  GROW 

Lesson  3:  Environmental  Factors  At>ove  Ground  that  Affect  Ram  Growth 
Work  Sheet  3.1 :     Factors  Above  Ground  That  Affect  Ptert  Growth 

Define  the  following  terms. 

1 .  Macrodimate 

2.  Mesodimate 

3.  Microclimate 

4.  Rest  period 

5.  Dormancy 

6.  Freeze  damage 

7.  Heaving 

8.  Cool'Season  plant 

9.  Warm-season  plant 

10.  Phototropism 

1 1 .  Photoperiodlsm 

12.  Short-<lay  piant 

13.  Long-day  plant 

14.  Humidity 

15.  Relative  humidity 

IU1 


Explain  how  each  of  the  followfi^  affects  ptents. 

1&  Water  excess 

1 7.  Water  deficiency 

18.  Highlight  Intensity 

19.  Low  light  Intend 

20.  Very  high  temperatures 

21 .  Very  low  temperatures 

22.  Wind  damage 

23.  A)r  pollution 

24.  Sulphur  dioxWe 

25.  Ruorine 

26.  PAN 

27.  Ozone 


UNIT  III  -  IDENTIFICATION 

Lesson  1 :     Identifying  Cteracteristlcs  cA  Trees  and  Shrubs 

Objective:    The  student  wfll  be  able  to  denDonstrate  a  knowledge  of  the  characteristics  of  plants  which  wilt 
aid  plant  IdentificaticKi. 

Study  Questions 

1.  What  are  the  differences  between  woody,  heriMceous,  and  deciduout  plants;  broad-leaf 
and  nanrow^f  evergreens;  and  shrubs? 

2.  What  are  the  differences  between  vines  and  groundcovers? 

3.  What  are  the  differences  between  annual  and  perennial  plants? 

4.  What  is  form;  and  what  are  the  typical  natural  tree  and  shrub  forms? 

5.  What  are  the  external  parts  of  the  stem;  and  the  differences  between  the  types  of  buds? 

6.  What  are  the  leaf  structures  and  arrangements  that  help  In  plant  identification? 
Reference 

1.      Landscaping  and  Turl  Management  (Student  Reference).  University  of  Missourl-CoJumbia: 
Instructional  Materials  Laboratory.  1990. 


UNIT  III  -  IDENTIFICATION 

Lesson  1 :     ldent)fyif>g  Characteristics  ot  Trees  and  Shrubs 


TEACHING  PROCEDURES 

A.  Introduction 

Landscapers  are  able  to  do  their  work  more  efficiently  when  they  can  r^By  Identify  many  types  of 
plants.  This  unit  wSi  provide  Informatbn  (xi  specific  plant  characteristics  which  aid  in  identification. 

B.  Motivation 

In  the  landscaping  business  it  is  often  mcoBsap/  to  identify  plants  upon  sight,  without  the  aid  of 
guides.  Knowir^  plant  characteristics  can  help  with  idcKttification. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Tai<e  the  dass  outside  arxl  have  them  identify  as  many  diff^ent  types  of  plants  as  possible. 

What  are  the  difference*  between  woody,  herbaceous,  %nd  deciduous  plants;  broad-leaf 
and  narrow-ieaf  evergreens;  and  shrubs? 

a)  Woody  plants 

1)  Outer  bark  covering 

2)  Survive  the  winter  Qf  hardy) 

3)  Stems  increase  in  diameter 

b)  iHeft>acaous  (^ants 

1)  No  outer  bark  covering 

2)  Nc^  winter  hardy 

c)  Deciduous  plants 

1)  Woody  plants 

2)  Go  through  annual  dormancy  in  which  they  drop  leaves 

3)  Uve  more  than  one  year 

d)  Narrow-leaf  evergreens 

1)  Cone-t>earlng 

2)  Needle-like  leaves 

3)  Keep  their  leaves  all  year,  but  perkxJically  drop  a  few 

e)  Broad -leaf  evergreens 

1 )  Not  cone-bearing 

2)  Broader  leaves  than  narrow  leaf  evergreen! ; 

3)  Keep  their  leaves  ail  year,  but  perkxJteally  tlrop  a  few 

f)  Shrubs 

1)  Multiple  woody  stems 

2)  Resemble  trees,  txit  ncrt  as  tall 

3)  Can  be  deciduous,  or  broad-  or  narrow-l^f  evergreens 

2.  Ask  students  the  differences  between  vines  and  groundcovers. 
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What  ara  tKa  diffarancas  batwaan  vinaa  and  groundcovm? 


a)  Vines 

1)  Woody  or  harbacdcxjs 

2)  Rowering  or  nonflowering 

3)  Grow  upright  wtth  support;  otherwise  traB  on  grcxjnd 

4)  Attach  thems^as  by  tandris  or  twining 

b)  Groundcovers 

1 )  Hert>aceou$  or  woody 

2)  Rc^wring  or  nonflowering 

3)  Trafling  w  compact 

4)  Cover  ttw  grcHJnd 

5)  Help  prevent  erosion 

Ask  students  what  "annuai"  nraans.  Ask  students  to  t^i  differences  between  annual  and 
perennial  plants. 

What  ara  the  diffarancaa  between  annual  and  paranniai  plants? 

a)  Annual 

1)  Herbacec  us  plant 

2)  Begins  and  ends  its  life  cycle  in  one  year 

b)  Perennial 

1)  iHert>aceous  plant 

2)  Annual  dormancy 

3)  Uves  more  than  one  year 

Discuss  the  basic  tree  forms. 

What  it  form;  and  what  are  the  typical  natural  tree  and  shrub  forms? 


Form 

1) 

Branching  habtt 

2) 

Growth  habit 

Natural  fcxms 

1) 

Oval 

2) 

Columnar 

3) 

PyramWal  or  conical 

4) 

Weeping  or  pendulous 

5) 

Broad  oval  or  spreading 

6) 

Irregular 

7) 

Vase-shaped 

8) 

Fastigate 

9) 

Horizontal  spreading 

10) 

Upright  spreading 

11) 

Mounded 

12) 

TraHing,  carpet-like,  or  pxostrate 

Asl<  students  to  identify  the  parts    the  stem. 

What  are  the  axtemai  parts  of  the  stem;  and  the  differences  between  the  types  of  buds? 

a)      Terminal  biKf 

1 )      Bud  at  the  tip  of  the  stem  where  new  growth  starts 


2)  Usually  the  largest  bud 

3)  Can  be  vegetative  or  flowering 

b)  AxBlary  or  lateral  bud 

1)  Bud  found  on  the  side  of  the  stem 

2)  VegetatK/e  -  narrow,  giving  rtee  to  new  leaves  or  stems 

3)  Rowering  -  round  a'^  '  large,  gMng  rise  to  flowers 

c)  Node  -  pcrfnt  from  which  buds  grow 

d)  intemode  -  distance  between  two  nodes 

e)  Terminal  IxxJ  scar  -  scar  1^  from  jxevk>us  yMU-'s  bud 

f)  L^f  scar  -  scar  wtiere  leaf  was  attached  to  stem 

g)  L^nticels  -  breathing  pores  found  scattefftd  around  stem 

6.      Ask  the  students  to  list  characteristics  of  a  leaf  that  would  aid  in  identification. 

What  are  the  leaf  structures  and  arrangements  tfmt  help  in  plant  identification? 

a)  Parts  of  a  leaf 

1)  Petiole 

2)  Base 

3)  Blade  -  surface  texture 

(a)  Giat>roi» 

(b)  Pubescent 

(c)  Glacous 

b)  Arrangement  of  leaves  and  buds 

1)  Alternate 

2)  Opposite 

3)  Whoried 

c)  Types  of  netted  venation 

1)  Pinnate 

2)  Palmate 

d)  Types  of  leaves 

1)  Simple 

2)  Compound 

(a)  Palmate 

(b)  Pinnate 

(c)  Bl-pinnate 

(d)  Trifoliate 

e)  Leaf  anatomy 

1 )  l-eaf  shapes 

2)  Margin  shapes 

3)  Base  shapes 

4)  Tip  shapes 

Other  activity 

Tai<e  a  fl^  trip  to  Identify  as  many  plant  characteristics  and  structures  as  pos^We.  Encourage 
students  to  make  a  leaf  collection.  Supply  students  with  reference  handouts  Including  all  of  the 
kjentifying  shapes  and  structures. 

Conclusk)n 

There  are  many  characterlstk:s  by  which  plants  can  be  identified.  Each  tree  or  shrub  has  Its  own 
distinct  form,  stem  structure,  bud  shape  and  size,  leaf  structure,  and  arrangement  that  makes  it 
unique. 
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H.  Comp^efKy 


Identify  the  basic  structural  features  of  trees  and  shnA». 
i.      Answers  to  Evaluation 


1. 

c 

2. 

c 

3. 

b 

4. 

a 

5. 

d 

6. 

c 

7. 

c 

8. 

b 

9. 

a 

10. 

d 

11. 

d 
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UNIT  Hi  -  IDE^f^RCAT10N 

Lesson  1 :    Identifying  CharEK^eHstlcs  of  Trees  and  Shrubs 


Name 
Date 


EVALUATION 

Circia  \he  letter  that  coirespondt  to  the  best  anaww. 

1 .  Which  of  the  followf ng  Is  nt«  a  type  erf  leaf  arrangement  on  the  stem? 

a.  Alternate 

b.  Opposite 

c.  Parallel 

d.  Whorled 

2.  The  tree  pictured  below  has  which  erf  the  following  forms? 

a.  Broad 

b.  Columnar 

c.  Pendidous 

d.  Spreading 


3.      The  tree  pJctured  below  has  which  of  the  following  fcwms? 


a. 
b. 

c. 
d. 


Broad 
Cdumrvir 
Pendulous 
Spreading 


4.  The  distance  between  which  erf  the  following  shc.vs  one  year's  growth? 

a.  Bud  scale  scars 

b.  Leaf  petiole  scars 

c.  Lenticels 

d.  Nodes 

5.  Where  does  new  growth  start? 

a.  Bud  scale  scar 

b.  Lateral  bud 

c.  Node 

d.  Terminal  bixi 


III-7 


6.      Which  of  the  foUov^ng  is  QS&  true  of  f^ad  venation? 

a      Can  be  pinnate 
Can  be  paliTiate 

c.  Occurs  in  monoccfts 

d.  Occurs  tn  dkxAs 


8.      Which  of  the  following  does  not  have  an  outer  bark  covering? 


a.  Woody  j^ant 

b.  Hert>aceous  plant 

c.  Broad-Jeaf  evergreen 

d.  Narrow-leaf  evergreen 

9,  How  long  woiid  annuals  be  expected  to  grow? 

a.  One  growing  season 

b.  Six  months 

c.  One  year 

d.  Several  years 

10.  Out  of  what  stem  part  do  all  buds  grow? 

a.  Terminal  bud  scars 

b.  Leaf  petiole  scars 

c.  Lenticeis 

d.  Nodes 


7(1 
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UNIT  ill  -  IDENTIRCATION 

Lesson  2:    Identifying  CharacteH^tes  ol  Narrow-Leaf  Evergrewis 

Objective:  Tiie  student  ^  be  able  :  ^  describe  the  identifying  characteristics  of  narrow^eaf  evergreens. 
Study  QuesticM-^ 

1,  What  are  the  tfiree  type??  of  iMves  found  on  narrow-lMf  erargreen  plants? 

2.  What  are  distinguishing  characteristics  for  each  of  the  foliowdng  genera:  Pinus  (Pine), 
Cedrut  (Cedar),  PIcea  (Spruce),  Tsuga  (Hemlock),  Abies  (Fir),  Thuja  (Arborvitae), 
Juniperus  (Juniper),  and  Taxus  (Yew)? 

Reference 

1,  landscaping  and  Turf  Management  (Student  Reference).  University  erf  Mlssouri-Cdumbia: 
Instructional  Materials  Labcxatory,  1990. 
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UNIT  lit  -  IDENTIRCATION 


Lesson  2:    Identifying  Characteristics  of  Narrow-Leaf  Evergreens 


TEACHING  PROCEDURES 
A.  Review 

Review  the  previous  lesson. 


B.  Motivation 

Evergreens  are  unique  In  character  since  they  remain  green  year-round.  Identiflcathn  Is  not  always 
easy.  Learning  a  few  unique  characteristics  can  make  Identification  a  simpler  task. 

C.  Assignment 

0.      Supervised  study 
E.  Dlscusston 

1.  Ask  the  students  what  they  know  about  narrow-leaf  evergreens.  More  than  likely,  they  will  say 
that  they  are  green  year-round  arKj  have  nanow  leaves.  Point  out  that  evergreens  have  unique 
leaf  types. 

What  are  the  three  types  of  leaves  found  on  narrow-leaf  evergreens? 

a)  Awt-like 

1)  Sharp  to  the  tcxjch 

2)  Shaped  like  an  awi  (pointed) 

3)  Found  In  young  juniper 

b)  Scale-like 

1)  Scales  overlap  like  shingles  on  a  roof 

2)  Fcxms  a  flat  spray 

3)  S<^  to  the  toiK:h 

4)  Found  in  Arborvltae  and  mature  juniper 

c)  Needle-like 

1)  Attached  by  fasck:les  or  sh^ths  -  pine 

2)  Unear-shaped  readies  -  fir,  spruce,  cedar  and  yew 

d)  Other  cfiaractertetk^ 

1)  Length  of  needles  -  environmental  conditions  can  make  this  misleading 

2)  Stiffr^ess  ai  needles  to  the  touch 

3}      Shape  of  needle  -  square  or  triangi^ar,  etc. 

2.  One  of  the  best  ways  to  Wentify  narrow-leaf  evergreens  Is  to  know  the  general  characteristics 
of  the  genus.  Some  unique  features  help  In  this  Identification  process. 

What  are  distinguishing  characteristics  for  each  of  the  following  genera:  Pinus  (Pine), 
Cedrus  (Cedar),  Picea  (Spruce),  Tsuga  (Hemlock),  AWes  (Fir),  Thuja  (Artjorvitae). 
Junlperus  (Juniper),  and  Taxus  (Yew)? 

a)      Pinus  (Pine) 
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1)  Long,  needle-like  leaves 

2)  in  clusters  d  two  to  five 

3)  Spbie^  ananged  on  stem 

b)  Cedrus  (Cedar) 

1)  Short  stiff,  needle^ike  leaves 

2)  Trlangiter-i^ped 

3)  Scattered  along  the  branch 

4)  Clustered  on  spi^;  ten  w  more  leaves  per  duster 

c)  Ptcra  (Spruce) 

1)  Short,  stiff,  needie4ike  leaves  of  uniform  width 

2)  Sharp-pc^ed 

3)  Scattered  afl  around  tw^ 

4)  Twigs  very  rcHigh  after  roedles  fall 

d)  Tsuga  (Hwnlock) 

1)  FUrt.  linear,  r^edie-like  leaves,  less  than  three-fourths  inch  long 

2)  On  shcHi  stalk  in  ranks  of  two 

3)  N<^ch^  at  end  leaf 

4)  White  beneath 

e)  Abies  (Fir) 

1)  Flat,  linear  needle-like  leaves 

2)  Spirally  arrange  on  stem 

3)  Stem  smooth  after  leaves  fall 

f)  Thuja  (Arborvitae) 

1)  Small,  scale-^ike  leaves  in  pairs 

2)  Arise  on  short,  central  stalk 

3)  l^ves  cn^rlap  tightly  on  brancNet 

4)  Sdit  to  the  touch 

g)  JunJperus  (Juniper) 

1)  Mixture  of  awt-like  and  scaie^ike  leaves 

2)  Scale-like  i^ves  surround  stem  tightly 

3)  Awl-like  leaves  pdnt  cxA 

4)  Harsh  to  the  touch 

h)  Taxus  (Yew) 

1)  Fiat,  linear,  needie-like  leaves 

2)  Mostly  green     bcAb  skies 

3)  In  two  ranks  on  the  siBm 

4)  Curved  and  scythe-shaped 


F.  Other  activity 

Have  students  bring  In  samples  of  evergreen  stems  to  klerrttfy  in  dass. 

G.  Conclusk>n 

Although  there  are  other  detailed  characterlstk^s  that  can  be  used,  these  are  a  few  to  be  used  for 
general  kJentifteation  of  narrc^-leaf  evergreens.. 

H.  Competency 


Identify  the  distinguishing  characteristics  for  common  narrow-leaf  evergreens. 
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i.       Answers  to  EN^luatbn 


1.  a 

2.  c 

3.  d 

4.  c 

5.  b 

6.  c 

7.  d 

8.  h 

9.  g 

10.  0 

11.  a 

12.  b 

13.  f 
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UNIT  Hi  -  IDENfTlFICATION 


Hame 


Lesson  2:    (denttfying  Oiaract^istics  cH  Narrow-Leaf  Evongreens  Date 


EVALUATION 

Circte  th«  latter  that  conraspoiKfa  to  the  beat  answer. 

1.  Of  the  three  types  of  narrow-ieaf  evergreen  leaves,  which  is  found  on  a  juniper  in  the  juvenile  stage 
of  growth? 

a.  AvAAlke 

b.  Needle-like 
a  Owl-tike 

d,  Scale-iike 

2.  Which  type  leaves  are  most  charactertstfc  of  pines? 

a.  Awl-tike 

b.  Linear 

c.  Needle-like 

d.  Scale-like 

3.  Which  type  leaves  are  nrK>st  :;haracteristic  d  artx>rvitae? 

a.  Awi^lke 

b.  Un^r 

c.  Needle-like 

d.  Scale^ike 

4.  Which  characteristk:  can  be  used  to  kJenttfy  narrow  leaf  evergreens  but  is  unreliable  because 
environmental  condltk>Ps  may  cause  variatton? 

a.  Leaf  shapes  (square,  triangitor) 

b.  Leaf  types 

c.  l-ength  of  needles 

d.  Stiffness  or  softness 

5.  Which  type  leaves  are  characteristic  of  yews? 

a.  Awl-like 

b.  Unear 

c.  Needle-like 

d.  Scale-like 


IIM5 
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UNrr  III  -  iDEhfnFiCATiON 

Lssson  3:    Identtfyii^]  Trees 

Objective:    Tr>e  student  wit  be  able  to  kJenttfy  selected  shade,  flowering,  and  evergreen  trees. 
Sf'ty  Questions 

1.  What  are  the  key  Meittifylng  characteristics  of  selected  shade  trees? 

2.  What  are  the  key  Mentifytng  charactertotics  of  selected  flo«irering  trees? 

3.  What  are  key  Wentlfyino  characteristics  of  selected  evergreen  trees? 

References 

1.  Landscaping  and  Turf  Management  (Student  Reference).  University  Missouri-Columbia: 
instructional  Materials  l.aboratory.  1990. 

2.  Work  Sheet 

a,      WS3.1:  Leaf  Identification 
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UNIT  111  •  ^DE^f^FICAT10N 


Lesson  3:    identifying  Trees 


TEACHING  PROCEDURES 

A.  Review 

Keview  the  previous  lesson. 

B.  Motivation 

Asi<  for  two  student  volunteers.  Direct  the  discussion  by  asl<ing  questions  about  unique 
characteristics  of  each  student  indixJIng  height,  hair  color,  and  other  distinguising  differences.  Point 
out  that  trees  and  plants  also  have  unique  characteristics  that  distinguish  them  from  one  another. 
They  will  study  these  characteristics  so  they  can  Identify  ^ch  tree. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Tal<e  the  students  on  a  field  trip  to  a  park,  school  grounds,  or  nursery  where  they  can  actually 
see  the  trees.  Point  out  to  the  students  the  form,  branching  habit,  and  grcMth  habit.  Point  out 
how  the  tree  fits  into  the  landscape.  Require  the  students  to  make  a  leaf  collection.  Have 
them  attach  each  leaf  to  WS  3.1  and  fill  in  the  blanks.  The  same  form  will  be  used  for  Lessons 
4.  5,  and  7.  WS  3.1  wfll  be  begun  in  this  unit  and  finished  In  Unit  X  -  Selecting  and  Using 
Plants  in  the  Landscape.  The  students  wHI  have  a  comji^ete  record  of  the  plants  when  finished. 
They  will  also  see  how  this  unit  fits  together.  The  ^udents  wBl  need  one  sheet  for  each  plant. 

If  a  field  trip  is  not  feasible,  collect  samples  before  dass  for  students  to  observe.  Place  the 
samples  in  tx>tties  of  water  to  keep  them  fresh.  This  may  be  combined  with  viewing  slides  that 
demonstrate  the  form  and  growth  habit  of  the  trees. 

NOTE:  All  tree  Wentification  tables  are  in  the  student  reference. 

What  are  key  kJentifying  characteristics  of  selected  shade  trees? 

Acer  rubrum  -  red  maple 

b)  Acer  saccharum  -  sugar  maprfe 

c)  Betula  nigra  -  river  birch 

d)  Betuia  oendula  -  European  white  birch 

e)  Fraximus  Pennsylvania  -  green  ash 

f)  Gleditsia  triacanthos  inermis  -  honey  locust 

g)  LlQukiambar  stvracfflua  -  sweet  gum 

h)  Uriodendron  tuliolfefa  -  tulip  tree 

i)  Platanus  occkfentalls  -  sycamore 
j)  Quercus  oalustris  -  pin  oak 

k)      Tiiig  cordata  -  llttteleaf  linden 
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2,  Have  students  continue  collecting  leaves  and  filling  out  WS  3.1 . 

What  are  key  idefitlfyfrHS  characteristics  of  selected  flowerir^  trees? 

a)  Aiblzla  julibrlssin  •  mJmosa 

b)  Cercls  canadensis  -  eastern  redbud 

c)  C<ynus  florida  -  flowering  dogwood 

d)  Crataegus  DhaerK)Dvrum  -  Washington  hawthome 

e)  Koeireuteria  oanlcuiata  golden  reintree 

f)  Maandta  soirianqiana  ^  saucer  magnolia 

g)  Malus  soectes  -  flowering  crOTpple 

h)  PYTtig  catlgrvana  'gractford'  -  Bradford  pear 

3.  The  students  should  continue  collecting  leaves  and  fflling  out  WS  3.1. 
What  are  key  identifying  characteristics  of  selected  evergreen  tr^s? 

a)  Ilex  opaca  -  American  holly 

b)  Junlperus  virqiniana  -  Eastern  red  cedar 

c)  Magnolia  arandfflora  -  southern  magndia 

d)  Picea  abies  -  Norway  spruce 

e)  PIcea  oungens  ^Glauca^  ^  blue  spruce 

f)  Pinu^  nigra  -  Austrian  pine 

g)  Pinus  strobus  -  white  pine 

h)  Pinus  sytvestris  -  Scctfch  pine 

i)  Tsuoa  canadensis  -  hemlock 

F.  Other  activity 

Have  the  student  sketch  a  leaf  for  each  erf  the  trees  listed,  and  label  the  key  parts. 

G.  Conclusion 

Tree  form,  branching  and  growth  haWt,  stem  and  bark  characteristics,  buds,  and  leaf  characteristics, 
are  all  essential  Information  In  kientifying  trees. 

H.  Competency 
Identify  selected  trees, 

L  Evaluation 

There  are  a  number  of  ways  to  test  over  this  unit.  The  method  used  wHI  depend  on  indivkjual 
circumstances.  Three  suggestions  follcw.  Answers  wHI  be  left  to  the  discretion  of  the  teacher.  In  all 
evaluations,  the  common  and  botanical  names  shoiid  be  written  by  the  student. 

1)  Collect  live  samples  from  trees  in  the  local  area.  Tag  them  with  numbers  or  letters.  Set  them 
in  bottles  of  water  to  keep  them  fresh  and  alive.  Set  them  around  the  room  In  stations.  Have 
students  go  from  station  to  station  identifying  each  sample.  Allow  orrfy  one  to  three  students 
at  a  station  at  a  time  (preferably  one).  Allow  only  two  to  three  minutes,  or  any  workable  time 
limit,  at  each  station.  Call  time  and  have  the  stiKlents  change  stations.  Repeat  until  each 
student  has  visited  each  station. 

2)  If  feasible,  tag  live  trees  outdoors  and  have  the  students  kjentify  them. 
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3}  tf  livo  samples  or  ti^  are  not  available  in  the  area,  a  sikto  8^  can  ba  usfid.  Rash  the  picture 
of  each  spedes  on  a  screen  for  a  given  amount  of  time,  i-iave  the  studems  write  the  name  of 
each  tree. 

Answers  to  WS  3.1 

The  Instnxrtor  w8l  need  to  drtermine  if  answers  are  eppropriate. 
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UNIT  III  ^  IDENTIFJCATION 


WS  3.1 


Lesson  3:    tdonttfying  Trees 
Work  Sheet  3. 1 :     Leaf  identmcation 

Directione:  For  each  tree  specified,  collect  •  leaf  and  attach  K  to  this  sheet  Fllf  In  the  Information 
needed  In  the  following  t>lanks.  (A  separate  aheet  Is  needed  for  each  tree.) 


Botanical  h4ame:  ^  

Common  Name:  Size:  

Branching  Habit:  Zone:  

Leaf  Arrangement:  ^Venatlon:  ^Type:  

Leaf  Shape:  Surface:  ^Texture: 


L^f  Color:  Fall  Color:, 

f  .'owth  Habit:  

Fruit  Color:  Durallwi:  

Rower  Color:  Duration: 

Stem  Characteristics:  

Buds:  Terminal  Lateral  Form: 

Light  Requirement:  

SoH  Requirement:  

Insects  and  Diseases:  

Landscape  Uses:  ^  

Notes:  


Use:  

 Fragrance: 
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UNIT  iii  -  IDENTIRCATION 
Lesson  4:    Identifyfaig  Shaibs 

Objective:    The  student  wSl  be  able  to  identify  selected  flowering  and  evergreen  shrubs. 
Study  Questions 

1.  What  are  tha  key  Identifying  charadarfatics  of  aatoctad  flowering  ahruba? 

2.  What  are  the  key  Mentifying  characteristica  of  selected  evargreen  shrubs? 

References 

1.  Landscai^nq  stvi .  J  Manaoement.  (Stud«Tt  Reference).  University  Missouri-Columbia. 
Instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS4.1:       Shrub  identification 


lli'25 


S2 


UNIT  HI  -  IDErJTIFlCATION 
Lesson  4:     Identifying  Shrubs 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivatbn 

Shrubs  are  just  as  Important  to  a  successM  landscape  as  trees.  Landscapers  need  to  develop  skBl 
In  Identification  of  flowering  and  evergreen  shrubs  In  order  to  select  appropriate  plants  for  a 
landscape. 

C.  Assignment 

D.  Supervised  study 

E.  Discus^on 

1 .  Take  students  on  a  field  trip  to  a  pari<,  v.chod  grwjnds.  or  nursery  where  they  can  actually  see 
the  shrubs.  PokH  out  to  the  students  the  form,  branching  haWt.  and  growth  haWt.  Point  out 
fK)w  the  shrub  fits  Into  the  landscape.  Have  students  continue  the  leaf  collection  from  Lesson 
3  using  leaves  from  shrubs.  Have  them  attach  each  leaf  to  WS  4.1  and  fBI  In  the  blanks.  They 
wSi  need  one  sheet  for  each  plant. 

If  a  field  trip  Is  not  feasible,  collect  samples  before  dass  for  students  to  observe.  Place  the 
samples  In  bottlec  of  water  to  keep  them  fresh.  This  may  be  combined  with  view'  ig  slkles  that 
demoi«trate  the  form  and  growth  hat>it  erf  tlw  shrubs. 

NOTE:  AU  shrub  klentlflcatton  tables  are  In  the  student  re»?rence. 

What  are  key  Identifying  characteristics  of  selected  flowering  shrubs? 

t)  Berberis  thunberall  -  japanese  barbeny 

b)  Comus  sertcea  -  redoster  dogwood 

c)  Chaenomeles  soectosa  -  flowering  quince 

d)  Euonvmus  alatus  -  winged  euonymus 

e)  Forsythla  x  intennedia  -  border  forsythia 

f)  Ugustmm  |aDonlcum  -  wax  leaf  pivot 

g)  Nandlna  dnmastlcum  -  nandlna 

h)  Pyrarantha  coccinea  -  scariK  firethom 
I)  Salix  aracllistvla  -  rosegoW  pussywMlow 
j)  Sniraa  vanhouttel  -  Vanhoutte  spirea 

k)      Svrinoa  vulaaris  -  common  IHac 

2.  Have  students  continue  collecting  i?ave;  ind  filling  out  WS  4.1. 

What  are  key  identifying  characteristics  of  selected  evergreen  shrubs? 

a)      6UXUS  microphvlla  -  Korean  boxwood 
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b)  Euonvmufi  ktrutschovtcus  -  spreading  euonymi^ 

c)  Hflx  cfBfltfl  TwHari"  -  Japanese  hoHy 

d)  Jui^aenjscNnenste'hetzr  •  hetzfl  jun^ser 

e)  Jtmtoefus  chinensis  'phtaariana'  •  phitzer  juniper 

f)  Mahonia  aauifalium  •  Oregon  grape  hoOy 

g)  PlnusnHWQ  -  mugo  pine 

h)  Rhododendron  catawbiense  -  catawba  rtxxlodendron 
I)  Taxus  cusQidata  -  Japanese  yew 

))  Tht^  occidentaHs  -  Eastern  or  American  artx»vitae  or  white  c&iar 

k)  VitHimum  x  rhvtidoDhvtlodies  -  leather  leaf  viburnum 

F.  Other  Activity 

Have  the  student  sketch  a  leaf  for  each  of  the  shrubs  listed,  and  labei  the  key  parts. 

G.  Conclusion 

Shrub  form,  Ixanching  and  growth  habit,  stem  and  bark  characteristics,  buds,  and  leaf  characteristics, 
are  all  essential  informatk)n  in  identifying  shrubs. 

H.  Competency 

Identify  selected  shrubs. 

I.  Evaluatbn 

There  are  a  number  of  ways  to  test  over  this  lesson.  The  method  used  will  depend  on  Indivkjuat 
circumstances.  Three  suggestkwTS  follow.  Answers  will  be  left  to  the  discretion  erf  the  teacher.  In  ail 
e^a:L"ttk>ns,  the  common  and  botanical  names  should  t>e  wiitten  by  the  student. 

1)  Cdlect  live  samples  from  shrubs  in  the  local  area.  Tag  th^m  with  numt»rs  or  letters.  Set  them 
in  bottles  coater  to  keep  them  fresh  and  alive.  Set  them  around  t^e  room  in  stattons.  i-iave 
students  go  front  statkwi  to  statton  identifying  each  sample.  Allow  orty  one  to  three  students 
at  a  statkxi  at  a  time  (preferably  one).  Allow  ordy  two  to  three  minutes,  or  any  workable  time 
limit,  at  each  statton.  Call  tinw  and  have  the  students  change  stations.  Repeat  until  each 
student  has  visited  each  statkxi. 

2)  If  feasible,  tag  shrubs  outdoors  and  have  the  students  Wentlfy  them. 

3)  If  live  samples  or  trees  are  not  avaVable  In  the  area,  a  sikie  set  can  be  used.  Rash  the  pk:ture 
of  each  species  on  a  screen  for  a  given  amount  of  time.  Have  the  students  write  the  name  of 
each  shub. 

H.      Answers  to  Work  Sheet 

The  instructor  will  need  to  determine  If  answers  are  appropriate. 
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UNIT  III  -  IDENTIFICATION  WS  4.1 

Lesson  4:     IdentKylr^  Shrubs 
Work  Sheet  4.1 :     Leaf  Identification 

Directions:  For  MCh  styub  specified,  collect  a  ^f  and  attach  it  to  this  sheet*  FitI  in  the  infcnmation 
needed  in  the  following  blanks.  (A  separate  sheet  is  needed  for  MCh  shrub.) 


Botanical  Name:  

Common  Name;  Size:  

Branching  Habit:  Zone:  

Leaf  Arrangement:  Venation:  ^Type:  

Leaf  Shape:  Surface:  ^Texture: 


Leaf  Color:  Fall  Color: 


Growth  Habit:  

Fruit  Color:  Duration: 


Flower  Color:  Duration 


Stem  Characteristics: 


Buds:  Terminal  Lateral  Form: 

Light  Requirement:  

Soil  Requirement:  

Insects  and  Diseases:  


Landscape  Uses: 
Notes:  


Use:  

 Fragrance: 
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UNIT  III .  IDENTIFICATION 

Lssson  5-    Identifying  Vines.  Ground  Covers,  and  Perennials 

Objective;    The  student  wfll  be  able  to  Identify  selected  vines,  ground  covers,  and  perennials  commonly 
used  in  tt^  landscape. 

Student  Questions 

1.  What  are  key  identifying  characteristics  of  selected  vines  and  ground  covers? 

2.  What  are  key  identifying  characteristics  of  selected  perennials? 

References 

1 .  l_andscaDlna and  Turforaas  Management  (Student  Reference).  Un^e^s^tY  of  Mlssourl-Cdumbla: 
Instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS5.1:       Vine,  Ground  Cover,  and  Perennial  Identification 
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UNIT  111  -  IDENTIFICATION 

Lesson  5:     Identifying  Vines,  Ground  Covers,  and  Perennialc 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivation 

Bring  in  examples  of  several  different  vines,  grourd  covers,  and  perennials  in  potted  containers  for 
the  class  to  look  at.  Explain  that  each  has  a  different  function  in  the  landscape. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Take  students  on  a  field  trip  to  a  park,  school  grounds,  or  nursery  where  they  can  actually  see 
the  plants.  Point  out  to  the  students  the  form,  branching  habit,  and  growth  habit.  Point  out 
how  the  plants  fit  into  the  landscape.  Require  the  students  to  make  a  leaf  collection.  The 
instnjctor  should  determine  the  number  of  plants  to  be  collected.  Work  Sheet  5.1  will  need  to 
be  duplicated  for  the  number  of  plants  determined.  Have  them  attach  the  leaf  to  WS  5.1  and 
fill  In  the  blanks.  The  same  form  Is  used  for  Lessons  3.  4,  and  7,  and  will  be  combined  with 
Unit  X  -  Selecting  and  Using  Plants  in  the  Landscape. 

If  a  field  trip  is  not  feasible,  collect  samples  before  class  for  stude  its  to  observe.  Place  the 
sampJes  In  bottles  of  water  to  keep  them  fresh.  This  may  be  combined  with  viewing  sIkJes  that 
demonstrate  the  form  and  growth  habit  of  the  plants.  If  live  plant  species  are  not  available, 
obtain  pictures  of  the  frfants. 

NOTE:  All  kJentificatton  tables  are  in  the  student  reference. 

What  are  key  identifying  characteristics  of  selected  vines  and  ground  covers? 

a)  Ajuga  reotans  -  ajuga  or  bjgleweed 

b)  Celastrus  scandens  -  American  bittersweet 

c)  Coronilla  vans  -  crown  vetch 

d)  Euonvmus  fortune!  'Radicans'  -  bigleaf  wintercreeper 

e)  Hedra  helix  -  English  ivy 

f)  Junioerus  horizontalts  -  creeping  Juniper 

g)  Lnnicera  iaoonica  'Halliana'  -  Hall's  honeysuckle 

h)  Vinc^  minor  -  creep'ng  myrtle  or  periwinkle 

2.  The  students  should  continue  taking  leaf  or  branch  collections  and  completing  WS  5.1. 
What  are  key  identifying  characteristics  of  selected  perennials? 

a)  Artemisia  schmtdtiana  ■  silver  mound 

b)  Astilbe  X  ardendsii  -  false  spirea  astilbe 
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c) 
d) 
e) 
f) 

g) 

1) 
j) 


atla  hvtyMs  -  day  l»y 


-  fiprden  mum 


F.  Other  activity 

Have  the  students  sketch  the  most  unique  Identifying  characteristic  of  the  plants  in  this  lesson. 

G.  Conclusion 

The  growth  habit  is  one  of  the  most  distinguishing  characteristtes  between  ground  covers  and  vines. 
Many  ground  covers  can  be  used  as  vines,  given  the  prc^r  support  to  grow  on.  Perennials  are  often 
Identified  by  the  flower,  or  the  form  of  the  prfant  as  a  whole. 

H.  Competency 

Identify  ground  covers,  vines,  and  perennials. 

I.  Evaluation 

There  are  a  number  of  ways  to  test  over  this  lesson.  The  method  used  will  depend  on  Individual 
circumstances.  Three  suggestions  fdlow.  Answers  wMI  be  left  to  the  discretion  of  the  teacher.  In  all 
evaluations,  common  arKi  botanical  names  should  t>e  written  by  the  stiKlent. 

1 )  Collect  live  samples  from  plants  In  the  local  area.  Tag  them  with  numbers  or  letters.  Set  them 
in  bottles  of  water  to  keep  them  fresh  and  alive.  Set  them  around  the  room  in  stations.  Have 
students  go  from  station  to  statk>n  Wentifying  each  sample.  Allow  only  one  to  three  students 
at  a  station  at  a  time  (preferably  one).  Allow  only  two  to  three  minutes,  or  any  workable  time 
limit,  at  each  statkm.  Call  time  and  have  the  students  change  statk)n$.  Repeat  until  each 
student  has  visited  each  statk>n. 

2)  If  feasible,  tag  live  plants  outdoors  and  have  the  students  identify  them. 

3)  If  live  samples  are  not  available  In  the  area,  a  dWe  set  can  be  used.  Rash  the  picture  of  each 
species  on  a  screen  for  a  given  amount  of  time.  Have  the  students  write  the  name  of  each 
plant, 

H.      Answers  to  WS  5.1. 

The  instructor  will  need  to  determine  if  answers  are  anpropriate. 


ERIC 
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UNIT  III  -  IDENTIFICATION  WS  5.1 

Lesson  5:    Identifying  Vines,  Ground  Covers,  and  Perennials 
Work  Sheet  5.1:  Vine,  Ground  Cover,  and  Perennial  Identification 

Directions:  Coliect  a  leaf  from  each  specified  plant  Attach  it  to  this  sheet.  Fill  in  information  needed 
in  the  following  blaniis.  (One  plant  per  sheet.) 


Botanical  Name: 


Common  Name:  Size:, 


Branching  Habit:  Zone: 


Leaf  Arrangement:  Venation:  Type:. 

Leaf  Shape:  Surface:  Texture;  

Leaf  Cdor:  Fall  Color:  


Growth  Habit: 


Fruit  Color:  Duration:  Use:. 


Flower  Color:  Duration:  Fragrance:, 

Stem  Cfiaracteristics:  


Buds:  Terminal,  Lateral  Fcwm: 

Light  Requirement:  


Sou  Requirement:. 


Insects  and  Diseases:. 

Landscape  Uses:  

Notes:  
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UNIT  Hi  -  IDENTIFICATION 

Lesson  6:    identifyir^  Characteristbs  of  Grasses 

Objective:    The  student  wBI  be  able  lo  Identify  the  charBCteristics  of  grasses  used  in  Identlficatjon. 
Study  Questions 

1.  What  are, the  structural  parts  of  grasses? 

2.  How  can  the  roots,  blade  and  tip  shapes,  cottar,  venation,  sheath,  auricle  and  iiguie  help 
Identify  grasses? 

3.  How  can  the  type  of  inftorescence  help  identify  grasses? 

References 

1.  Liindscaplng  artd  Turf  Management  (Student  Reference).  University  erf  Missouri-Columbia; 
instructionai  Materials  laboratory,  1990. 

2.  Transparency  Master 

a)      TM6.1:       Svructural  Parts  of  Grasses 
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UNIT  ill  -  IDENTIRCATION 


Lesson  6:    Identifying  Characteristics  ct  Grassy 


TEACHING  PROCEDURES 


A.  Review 


Review  previous  lesson. 


B.  Motivation 


Have  grass  plants  in  pots  to  shew  the  studerrts.  These  shoiid  be  grown  ahead  time  in  the 
greenhouse  or  dassroom.  Let  the  students  ot^rve  the  plants.  Have  magnif^ng  glasses  availat^e 
for  the  students  to  see  the  structural  parts. 


C.  Assignment 

D.  Supervised  study 


E.  Discussion 


1 .  Asi<  the  students  to  name  the  structural  parts  of  the  grasses,  i^ve  an  example  of  a  plant  in 
class  so  they  can  see  the  actual  parts  along  with  the  sch^natic  drawings.  Try  to  get  a  plant 
with  roots  and  flower.  Show  TM  6.1  Structural  Parts  <^  Grasses. 


What  are  the  structural  parts  of  grasses? 


a)  Roots 

b)  Node 

c)  Intemode 

d)  l^f  bud 

e)  CoUar 


f)  Auride 

g)  Liguie 

h)  Leaf  sheath 

i)  CUi  or  stem 
j)  Rower 


2.      Ask  the  students  how  the  structural  parts  can  help  in  identification  of  grasses. 

How  can  the  rootf .  blade  and  tip  shapes,  collar,  venation  sheath,  auricle  and  liguie  help 
identify  grasses? 

a)  Roots 

1 )  Annual 

(a)  Fibrous 

(b)  Weal< 

(c)  PiAls  easily  from  ground 

2)  Perennial 

(a)  Fibrous 

(b)  Strong 

(c)  Plant  breaics  from  roots  and  rhizome 

b)  Leaf  biade  shapes 

1 }      Tapering  to  tip 

2)  Boat-shaped  tip 

3)  Parallel-sided 

4)  Narrowed  to  base 
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d)  Coiiar 

1)  Broad 

2)  Narrow 

3)  OMded 

4)  Oblique 

5)  Hairy 

6)  Margins  hatry 
8)  VenaticMi 

1)  Rolled 

2)  Folded 

f)  Sheath 

1)  Split 

2)  Split,  margins  overlapping 

3)  Oosed 

g)  AuridG 

1)  Large 

2)  Smail 

3)  Absent 

h)  Ugule  Shapes 

(a)  Acuminate 

(b)  Acute 

(c)  Rounded 

(d)  Truncate 

(e)  Absent 

3.      Ask  the  students  to  describe  differerrt  shapes  of  fiowers  they  have  seen  on  grasses.  Have 
students  bring  examples  of  grass  flowers. 

How  does  the  type  of  inflorescence  help  identify  grasses? 

a)  Spii<e 

b)  Raceme 

c)  Panicle 

Other  activity 

Either  go  (X>  a  field  trip  or  have  examples  or  different  grasses  (the  six  listed  in  Unit  ill,  Lesson  7)  so 
the  students  can  relate  the  schematics  to  the  actual  plant. 


Grasses  need  to  be  identified  In  their  vegetative  state  sl"oe  they  do  ncA  flower  until  late  in  the  season. 
The  plant  species  determines  the  cultural  care  a  lawn  n^jds.  The  structural  parts  of  grasses  are  used 
to  identify  the  vegetative  plant. 

Corrpetency 

Identify  the  basic  structural  features  of  grasses. 

Answers  to  Evaluation 

1.      d  4.  a 


Conclusion 


2. 
3. 


b 
b 


c 
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UNIT  III  -  IDENTIFICATION 

Lesson  6:    Identifying  Characteristics  erf  Gras^^ 


Name 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1.      What  is  the  arrangement  of  the  leaves  in  the  IxkJ  shoot? 

a.  Leaf  pinnation 

b.  Sheath 

c.  Spike 

d.  Venation 

2       What  is  the  part  of  the  grass  f^ant  that  projects  ujwardly  where  the  blade  and  the  sheath  connect? 

a  Apex 

b.  Ugule 

c.  Node 

d.  Sheath 

3.  Which  type  of  Inflorescence  Is  most  common? 

a  Intemode 

b.  Panlde 

c.  Raceme 

d.  Spike 

4.  Which  of  the  following  is  part  of  a  grass  plant? 

a.  Collar 

b.  Lapel 

c.  Seam 

d.  All  of  the  atxA^e 

5.  Which  type  of  grass  has  a  stronger  root  system? 

a.  Annual 

b.  Semi-annual 

c.  Perennial 

d.  None  of  the  above 


TM6.1 


Structural  Parts  of  Grasses 


inflore8<;ence 
or  Seed  Head 
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UNIT  III  -  IDENTIFICATION 
Lesson  7:    Identifying  Grasses 

Objective:    The  student  will  be  able  to  Identify  the  six  major  turfgrasses  used  in  Missouri. 
StuJy  Question 

1.      What  are  the  key  identifying  characteristics  of  the  six  major  turigrasaes  used  in  Missouri? 
Reference 

1,      Landscaplno  and  Turf  Management  (Student  Reference).  University  of  Mlssouri-Columtjla; 
instructional  Materials  Laboratory,  1990. 
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UNIT  III  -  IDENTIRCATION 
Lesson  7:    identifylr^  Grasses 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Th«»r?  £re  sLx  major  trufgrasses  that  are  commonly  used  in  Missouri.  It  Is  helpful  for  the  landscaper 
to  know  the  identifying  cha^cteristics  of  each. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .      Asi<  the  students  to  identify  the  six  turfgrasses. 

What  are  the  key  identifying  characteristics  of  the  eix  major  turfgra&ses  used  in  Missouri? 
The  characterisitcs  of  the  follov^^  grasses  are  located  In  Table  7.1  in  the  Student  Reference. 

a)  Cvnodon  dactvlon  -  Bennudagrass 

b)  Zovsia  faponlca  -  Zoysla  grass 

c)  Ldlum  perenne  -  Perennial  ryegrass 

d)  Festuca  rubra  -  Red  fescue 

e)  Festuca  arundlnacea  -  Tall  fescue 

f)  Poa  pratensls  -  Kentucky  Wuegrass 

F.  Other  activity 

Try  to  have  live  samples  that  the  students  can  look  at  and  study.  Have  hand  lenses  for  them  to  look 
through. 

G.  Conclusion 

Grasses  must  be  Wentified  In  their  vegetative  state  since  their  flowers  only  appear  late  in  the  season. 

H.  Competency 

Identify  the  six  major  turfgrasses  used  in  Missouri. 

I.  Answers  to  Evaluatton 

There  are  a  number  of  ways  to  test  over  this  lesson.  The  method  used  will  depend  on  individuat 
circumstances.  Three  suggestions  follow.  Answers  will  be  left  to  the  discretion  of  the  teacher.  In  all 
evaluations,  the  common  and  botanical  names  should  be  written  by  the  student. 
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1)  Coitect  Uve  samples  and  tag  them  with  numbers  or  letters.  Set  them  around  the  room  in 
stations.  Have  students  go  from  station  to  station  identifying  each  sample.  Aiiow  only  one  to 
thf-e  students  at  a  station  at  a  tbne  (preferatjly  one).  Aflow  only  two  to  three  m  nutes,  or  any 
wofksdjie  time  lin^  &t  each  station.  CaS  time  and  have  the  students  change  staclons.  Repeat 
LHitfl  mch  studerrt  has  vbited  each  statioa 

2)  If  feasible,  tag  turfgrasses  outdoors  and  have  the  students  identify  them. 

3)  if  live  samples  are  not  avaflaWe  in  the  area,  a  slide  set  can  be  used.  Rash  the  picture  of  each 
species  on  a  screen  for  a  given  amount  of  time.  Have  the  students  wrtte  the  name  of  each 
turfgrass. 


1 
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UNiT  IV  -  TOOL  IDENTinCATlON  AND  MAINTENANCE 
Lesson  1 :    Hand  Tools  and  Equipment 

Objective:    The  student  wili  be  able  to  Identify  and  maintain  the  common  hand  tools  used  In  the  landscape 
and  turfgrass  industries. 

Study  Questions 

1.  What  hand  tools  and  equipment  are  uaed  in  the  landscape  and  turfgrass  industries? 

2.  What  types  of  maintena:  i.^^  should  tie  p^ormed  routinely  on  hand  tools  and  equipment? 

3.  What  safety  precautions  should  be  taken  when  using  and  sfiarpening  hand  tools? 

References 

1.  L^^^gQpinq  arxj  Turf  Management  (Student  Reference).   University  Missouri-Columbia: 
Instructional  Materials  l-aboratory,  1990. 

2.  Job  Sheets 

a)  JS  1.1:  Restoration  of  Wooden  Handles 

b)  JS1,2   Restoration  of  Metal  Surfaces 


ERIC 
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UNIT  IV  ^  TOOL  IDENTIFICATION  AND  MAINTENANCE 
Lesson  1 :     Hand  Tools  arxi  Equipment 


TEACHING  PROCEDURES 

A,  Introduction 

Tools  are  important  to  the  landscape  and  turfgrass  Industries.  Being  familiar  with  the  variety  of 
available  tools  and  how  to  use  and  nrvalntain  them,  aids  a  landscaper  In  handling  each  task  efficiently. 

B,  Motivation 

Landscapers  are  able  to  complete  work  more  easily  when  they  ^re  able  to  property  Identify,  use,  and 
maintain  tools.  Routine  maintenance  prolongs  the  usefulners  of  the  tods, 

C,  Assignment 

D,  Su^^ervised  study 

E,  Discussion 

1 .      Show  a  number  of  hand  tools  and  equipment  to  the  dass.  Ask  students  to  name  them  and 
explain  what  job  the  tool  performs. 

What  hand  tools  ar»d  equipment  are  used  in  the  lamiscape  and  turfgrass  industries? 


a) 

Pruning  saw 

P) 

Garden  rake 

b) 

Bow  saw 

q) 

Lawr   r  leaf  rake 

c) 

Axe 

r) 

Garden  hoe 

d) 

Pruning  shears 

s) 

ActkMi  hoe 

e) 

Lopping  shears 

t) 

Bulb  (banter 

f) 

Hedge  shears 

u) 

Wheelbarrow 

g) 

Hand  trowel 

V) 

Spreader 

h) 

Cultivators 

w) 

Sod  roller 

i) 

Garden  spade 

X) 

Turf  edger 

j) 

Sharp  shooter 

y) 

Post-hole  digger 

k) 

Round-pointed  shovel 

Weed  cutter 

I) 

Square-pointed  shovel 

aa) 

Viattock 

m) 

Scoop  shovel 

Pick 

n) 

Spading  fork 

o) 

Pitch  fork 
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Ask  students  to  describe  different  maintenance  tasks  that  should  be  performed  routinely  on 
cars  and  trucks. 

What  types  of  maintenance  shoukJ  be  pertormed  routinely  on  hand  tools  and  equipment? 

a)  Restore  wood  surfaces. 

b)  Restore  meta!  surfaces. 

c)  Sharper,  tools. 
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3.      Ask  students  tf  tf^y  or  an^xie  they  know  has  been  hurt  wh8e  usiig  hand  tods.  Ask  students 
how  this  coidd  have  been  preveniOd. 

What  safety  precautions  should  be  taken  when  using  and  sharpening  hand  tools? 

a)  Do  not  wear  loose  fitting  dothes. 

b)  Wear  eye  pfotectk>n. 

c)  Wear  ^oves. 

d)  Be  consctous  of  where  ethers  are  working. 

e)  Be  aiert  to  surrounding  conditkxis. 

F.  Other  Activities 

1.  Assign  each  student  a  hard  tool  and  have  them  explain  to  the  class  how  it  should  be 
maintained. 

2.  Demonstrate  how  to  sharpen  tods. 

3.  Have  students  sharpen  tools. 

4.  Take  a  field  trip  to  local  store  to  see  tods, 

G.  Conclusion 

Routine  maintenance  of  hand  tods  will  prdong  the  life  of  the  tods.  Restoration  of  wood  and  metal 
surfaces  and  sharpening  tods  are  some  routine  maintenance  tasks.  Safety  should  always  be 
practiced  when  working  with  tods. 

H.  Competency 

Identify  and  malnt^iin  hand  tods  and  equipment. 

i.       Answers  to  Evaluation 

1.  c 

2  b 

3.  c 

4.  a 
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UNIT  IV  '  TOOL  IDENTIFICATION  AND  MAINTENANCE 


Lesson  1 :    Hand  Tools  &nd  Equipment 


Name 
Date 


EVALUATION 


Circle  the  iettv  that  corresponds  to  the  t>e8t  answer. 

1 .      What  is  the  tod  pictured  below? 

a.  Bow  saw 

b.  Hand  pruners 

c.  Hed^  Btmars 

d.  Pruning  saw 


What  is  ihe  tool  pictured  below? 

a.  Anvfl-type  pruning  shears 

b.  Bow  saw 

c.  Garden  hoe 

d.  Hand  pruners 


What  is  th^  tool  pictured  below? 

a.  Anvi-type  prunir^  shears 

b.  Bypass 

c.  Cultivaior 

d.  Spading  fork 


4.      Which  is  ngt  an  easy  task  of  routine  maintenance  used  to  keep  tods  in  good  working  condition? 

a.  Waiting  until  tods  show  signs  of  wear  and  tear  to  repair  tt.^m 

b.  Sharpening  tods 

c.  Preventing  rust 
Restoring  wooden  handles 
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UNIT  IV  -  TOOL  IDENTinCATION  AND  MAINTENANCE 

Lesson  1 :     Hand  Tools  and  Equipment 

Job  Sheet  1.1:  Restoration  ot  Wooden  Handles 


JS  1,1 


Objective:    Upon  comf^etion  of  this  job  sheet,  the  student  wfll  be  able  to  restore  the  wooden  handle  of  a 
hand  tod. 

Materials  and  Supplies  Needed: 

1 .  Any  hand  tool  with  a  wooden  handle 

2.  Sardpaper  (80  or  1 00  grit) 

3.  Soft  cloths 

4.  Unseed  oil 

5.  Any  source  of  heat 

Procedure: 

1 .  Sand  the  wooden  handle  untH  smooth. 

2.  Heat  the  linseed  oil. 

CAUTION:  Be  carefii  when  applying  heated  linseed  oH. 

3.  Using  a  soft  cloth,  rub      wooden  handle  with  linseed  OH. 

4.  Allow  sufficient  time  for  the  linseed  oM  to  dry, 

5.  With  a  second  soft  cloth,  rub  the  wooden  handle. 
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UNIT  IV  -  TOOL  IDENTIFICATION  AND  MAINTENANCE 
Lesson  1 :     Hand  Tools  and  Equipment 
Job  Sheet  1.2:  Restoration  of  Metal  Surfaces 


.jS  1.2 


Objective:    Upon  completion  of  this  job  sheet,  the  student  will  be  able  to  restore  hand  tods  with  a  metal 
surface. 

Materials  and  Supplies  Needed: 

1.  Soft  cloths 

2.  Any  tool  with  a  metal  surface 

3.  Nonflammable  cleaner  (hot  soapy,  water) 

4.  Wire  brush  or  steel  wool  with  naval  jelly 

5.  Silicon  carbide  paper  and  oil  (S.A.E.  10  oil  is  suggested.) 

Procedure: 

1 .  Remove  any  soil  from  the  metal  surface. 

2.  Use  a  soft  cloth  to  remove  any  grease  or  oil  on  the  metal  with  hot,  soapy  water. 

3.  Use  a  wire  brush  or  steel  wool  wKh  naval  Jelly  to  romove  ary  pitted  rust  in  the  metal 


4.      Use  silicon  carbide  paper  and  oil  to  remove  scratches  and  add  shine  to  the  metal. 
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UNIT  IV  -  TOOL  IDENTTIFICATION  AND  WAJNTENANCE 
Lesson  2;     Power  Tools 


Objective:    Ths  student  wVi  be  able  to  identify  and  maintain  common  power  tools  used  in  the  landscape 

and  turf  grass  industries- 
Study  Questions 

1.  What  gas  and  electric  powered  tools  ar«  used  in  the  ianr* scape  ami  tur^rass  Industrit^s? 

2.  How  should  gas  powered  tools  be  maintained? 

3.  How  shoL''d  power  tools  be  stored? 

4.  What  safety  precautions  should  be  taken  when  handling  gas  arid  electric  powered  tools? 
References 

1.  t-grxjigpaplnq  and  Turf  Mgnaqement  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Demonstration  Sheet 

a)      DS  2. 1 :       Wlntet'lzatlon  of  a  l-awn  Mower 
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UNIT  IV  -  TOOL  IDENTIFICATION  AND  MAINTENANCE 


Lesson  2:     Power  Tods 


TEACHING  PROCEDURES 

A,  Review 

Review  the  previous  lesson. 

B,  Motivation 

Power  tools  allow  landscapers  to  handle  larger  maintenance  and  turf  grass  jobs  In  less  time  than  with 
hand  tools,  thus  bringing  larger  financial  gain. 

C,  Assignment 

D,  Supervised  study 

E,  Discussion 

1,      Ask  stijdents  to  list  power  tools  that  might  be  used  In  landsg^pe  and  turfgrass  Industries. 
What  gas  and  electric  powered  toots  are  used  in  the  lanjscape  and  turfgrass  industries? 

Gas-hand  operated 

1 )  Chain  saw 

2)  Lawn  mower 

3)  Leaf  Wower/vacuum 

4)  Rototiller 

5)  Lawn  aerator  (core  or  slicer) 

6)  String  trimmer 

7)  Edger 

8)  Hedge  trimmer 

9)  Walk'behind  mower 

10)  Dethatcher 

11)  Sod  cutter 

12)  Chipper/shredder 

1 3)  Trencher 

14)  Snow  Wower 
Gas-targe  equipment 

1 )  Tree  spade 

2)  Stump  remover 

3)  Power  sweeper 

4)  Skid  loader 

5)  Front  end  loader 

6)  Chipper 

7)  Snow  Nade 

8)  Lawn  tractor 

9)  Fork  lift 
Electric 

1 )  Lawn  mower 

2)  Chain  saw 
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a) 


b) 


c) 


3)  Hedge  trimmer 

4)  String  trimmer 

5)  Edger 

2.  Ask  students  what  types  of  rcxjtine  maintenance  shoUd  be  practteed  in  caring  for  power  tods 
How  shouitf  gas  powered  tools  be  maintainrj? 

1)  Check  and  d^n  air  deaners  and  fBters. 

2)  Replace  crankcase  oH, 

3)  Check  and  service  spark  piuQS, 

3.  Ask  students  what  should  be  done  with  a  lawn  mower  during  the  winter  months. 
How  should  power  tools  be  stored? 

a)  To  store  fix  a  month  or  less 

1)  Qose  fuel  vatve,  drain  carburetor. 

2)  FUl  tank  with  gas. 

3)  Charge  battery,  if  needed. 

b)  To  store  for  aK>re  than  a  month 

1)  Drain  fuel  tank,  run  engine  untH  dry. 

2)  Change  engine  o8. 

3)  Clean  and  replace  fttters,  as  needed. 

4)  Clean  exterkx  tod. 

5)  Loosen  belts. 

6)  Clean  and  lubricate  wearing  surfaces  and  coat  drive  chains  with  oil  to  prevent 
rusting. 

7)  Place  tod  off  the  ground.  If  indoors;  cover  engine,  if  outdoors. 

4.  Ask  stixients  If  they,  or  someone  they  know,  were  hurt  whBe  using  power  tods  Ask  ;,tudents 
how  this  could  have  been  prevented. 

What  safety  precautions  should  be  taken  when  handling  gas  and  electric  powered  tods? 

a)  Gas  powered  tods 

1)  Keep  hands  and  feet  away  from  nwving  ppfts. 

2)  Do  not  smoke  wh8e  working  with  gas  englnes- 

3)  Stop  engine  before  refueling. 

4)  Wort(  with  gasdine  eng  ws  cxjtdoors  or  in  well  ventilated  areas. 

5)  Retain  all  safety  shidds  in  proper  places 

6)  Operate  ventflatkxi  sy<^tem  when  working  indoors. 

b)  Electric  powered  tods 

1)  Use  only  insulated  tods. 

2)  Do  not  use  electric  tods  near  water. 

3)  Always  use  ground  fault  circuit  Interrupters. 

4)  Do  not  use  cracked  extension  cords  or  those  that  fed  warm  to  the  touch  while 
in  use. 

Other  Activities 

1.      Assign  each  student  a  power  tod  and  have  them  explain  to  the  class  now  it  should  be 
maintained. 
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?,      Demon^rate  how  to  dean  and  change  air  fVters, 

3.  Demonstrate  how  to  change  the  crankcase  o9. 

4.  Demonstrate  how  to  service  the  spark  plugs 

5.  Have  students  clean  and  change  air  filters. 
6       Have  students  change  the  crankcase  oil. 

7.  Have  students  service  the  spark  plugs. 

8.  Have  students  winterize  tools. 

9.  Demonstrate  fK>w  to  prepare  a  machine  or  engine  for  use  in  the  spring. 

G.  Conclusion 

Power  tools  can  allow  landscapers  to  do  more  work  in  less  time  than  with  hand  tods  and  provide 
more  financial  gain.  If  power  tools  are  well-maintained  and  properly  stored,  the  usefulness  of  the  tool 
will  be  prolonged.  Be  sure  to  follow  safety  precautions  when  working  with  power  tools, 

H.  Competency 

identify,  maintain,  and  safely  use  power  tools. 
I        Answers  to  Evaluation 

1.  b 

2.  c 

3.  a 

4.  Answers  should  Include  four  of  the  following: 
Do  not  wear  loose  fitting  clothes. 

Use  sharp  toots. 
Wear  eye  protection. 

Let  others  know  when  operating  power  tods. 

Never  smoke  around  gas. 

Keep  hands  and  feet  away  from  moving  parts 

Use  gasdine  engines  outdoors. 

Stop  engine  before  refueling. 

Keep  safety  shields  in  place. 
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UNIT  IV  .  TOOL  IDENTIFICATION  AND  MAINTENANCE 


Name 


Lesson  2:     Power  Tods  Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  Which  Is  £!S2i  a  maintenance  procedure  for  power  tools? 

a.  Change  air  deaners  arKi  air  Wters, 

b.  Change  crankcase  oB  in  a  two-cyde  engine. 

c.  Change  crankcase  oU  in  a  four-cyde  engine. 

d.  Maintain  spark  plugs. 

2.  Which  is  DQi  a  Step  in  the  winterlzatlon  of  power  tools? 

a.  Change  oil. 

b.  Drain  remaining  fuel  in  the  engine, 
c  Tighten  belts. 

d.  Lubc'cate  chains. 

3.  Which  is  ngl  a  proper  safety  precaution  when  handling  electric  powered  tools? 

a.  Work  near  wet  areas,  If  carefid. 

b.  Use  grourKJ  faiA  circuit  interrupters. 

c.  Do  not  use  cracked  extension  cords. 

d.  Use  insulated  tools. 

Complete  the  fottowing  short  answer  question. 

4.  List  four  safety  precautions  that  should  be  taken  when  working  with  gas  powered  tods. 

a. 
b. 
c. 
d. 
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UNIT  IV  -  TOOL  IDE^^TIFICA'^ON  AND  MAINTENANCE 
Demonstration  Sh3rt  2.1 :  Wlnteriratkxi  of  a  Lawn  Moww 


Objective:  Students  wfli  be  shown  the  steps  necessary  to  winterize  a  lawn  mower. 
Materials  and  Supplies  Needed: 

1 .  Lawn  mower 

2.  on  (see  owner's  manual  of  lawn  mower) 

3.  Fuel  fBter  (see  owner's  manual     lawn  mower) 

4.  Oil  for  lubrication 

5.  Tarpaiiln  or  blanket 

6.  Blocks  or  bricks 

Procedure: 

1 .  Drain  fuel  tank. 

2.  Run  engine  untB  dry, 

3.  Change  the  crankcase  oU. 

4.  Clean  and  re|:^ace  fUters  (eg,,  air,  fuel). 
Qean  the  exterior  erf  the  lawn  mower. 

6.  Loosen  any  belts. 

7.  Clean  and  lubricate  chains. 

8.  Place  lav^Ti  mower  off  the  ground  onto  blocks  or  bricks, 

9.  Cover  lawn  mower  with  tarpaulin  or  blanket. 


IV-19 


UNIT  V  -  PESTICIDCS 

Lesson  1 :    Gonerat  P^icidd  information 

Objective:    The  student  wfll  be  able  to  describe  how  various  types  of  pestteJdes  work. 
Study  Questions 

1.  What  is  the  disease  triangle? 

2.  What  are  the  four  types  of  metamorphosis  In  the  life  cycle  of  insects? 

3.  What  is  the  integrated  Pest  Management  approach  to  peat  control? 

4.  What  ia  the  origin  of  pesticides? 

5.  What  are  the  various  types  of  pesticides? 

6.  How  do  pesticides  work? 

7.  What  are  the  various  formulations  of  pesticMes? 
Reference 

1.      Ufxiscaoim?  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Insiructlonal  Materials  Laboratory,  1990. 
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UNIT  V  -  PESTICIDES 

Lesson  1 :    General  Pesticide  Information 


TEACHING  PROCEDURES 

A.  Introduction 

There  are  many  types  of  pesticides.  Knowing  the  types  of  pestfcWes  and  how  they  are  used  can  be 
very  beneficial  to  growing  plants  and  keeping  them  healthy.  Pestk:kles  are  any  kinds  of  maferial  used 
in  the  centred  of  pests. 

B.  Motivation 

PestteWes  can  be  beneficial.  They  eradicate  pests  and  keep  them  from  de^roylng  f^ants.  If  pests 
are  left  alone  and  are  allowed  to  overtakb  a  plant,  there  will  be  expense  and  work  invdved  in 
replacing  the  plant. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  students  If  they  control  diseases  In  their  garden,  on  their  housef^ants.  or  in  their  yard 
What  is  the  disease  triangle? 

The  disease  triangle  Is  a  combination  erf  pathogen,  host,  and  the  environment  which 
contritHJtes  to  the  growth  of  disease. 

2.  Ask  students  to  explain  the  life  cycle  of  a  butterfly  to  fliuslrate  the  process  of  metamorphosis. 
What  are  the  four  types  of  metamorphosis    the  life  cycle  of  insects? 

a)  No  metamorphosis  -  no  change  In  Insect 

b)  Gradual  metamorphosis  -  egg.  nymph,  and  adidt 

c)  Incomplete  metamorphosis  -  egg,  naiad,  and  adi^ 

d)  Complete  metamorphosis  -  egg,  larva,  pupa,  and  adult 

3       Ask  students  how  they  control  pests  in  their  garden,  on  houseplants,  and  in  the  yard 

What  is  the  integrated  Pest  Management  approach  to  pest  control? 

Integrated  Pest  Management  uses  a  combinatton  of  cultural,  bicrfogical,  mechanical,  and 
chemical  control  methods  to  akj  in  eliminating  pests. 

4.      Ask  stuiJents  if  they  can  exf^ain  what  Ingredients  make  up  pesticides. 
What  is  the  origin  of  pestickies? 

a)  Inorganic 

b)  Organic 
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c)  Synthetic 
5.      Ask  students  to  make  a  list  ;f  diff^rerit  types  of  pests. 
What  are  the  various  types  of  pestlddet? 


a) 

Insect  k^ldes 

t>) 

Herbtekies 

c) 

FunglcWes 

d) 

Rodentickies 

e) 

Mitickies 

0 

Arackrkles 

g) 

Moilusck:kjes 

BacterickJes 

i) 

NematockJes 

6.  Ask  students  how  they  might  control  an  insect  that  lives  InskJe  a  plant  or  one  that  has  chewing 
mouth  parts. 

How  do  pestickJes  work? 

a)  As  stomach  poisons 

b)  As  systemic  poisons 

c)  As  contact  poisons 

d)  As  fumigants 

7,  Ask  students  If  ail  pestlcWes  are  applied  to  plants  In  the  same  way.  Ask  them  some  of  the 
different  ways  they  are  applied. 

What  are  the  various  formulations  of  pesticMes? 


Lk^ukJ  fomi 

1) 

Emuisifiat)ie  concentrates  {EC  or  C) 

2) 

Sduttons  (S) 

3) 

Rowables  (FL  or  L) 

4) 

Aerosols  (A) 

5) 

Uquifled  gases 

Dry 

form 

1) 

Dusts  (D) 

2) 

Granules  (G) 

3) 

Wettable  powders  (WP) 

4) 

Soluble  powders  (SP) 

5) 

Baits  (B) 

Other  Activities 

1 .  Walk  through  a  greenhouse  to  check  for  pests. 

2.  Walk  through  school  grounds  looking  for  different  types  of  pests. 

3.  Have  students  make  a  poster  of  different  types  of  pests 


G.  ConcIii^kKi 


There  are  many  types  of  pesticides  used  to  control  pests  in  the  hon>e,  yard,  and  garden. 
H.  Competency 

Describe  how  various  types  of  pesticides  work, 
i.       Answers  to  Evatuatior, 


1. 

d 

2. 

d 

3. 

a 

4. 

b 

5. 

d 

6. 

c 

7. 

b 

6. 

c 

9. 

a 

10. 

e 

11. 

b 

12. 

d 

13. 

c 

14. 

a 

15. 

f 

16. 

b 

UNIT  V  -  PESTICIDES 

Lesson  ^     General  PesticWe  Information 


Name 
Date 


EVALUATION 

Circle  the  tetter  that  corresponds  to  the  best  answer. 

1 .  What  type(s)  of  control  Is  (are)  included  in  Integrated  Pest  Management? 

a.  Chemical  contrd  only 

b.  Chemical  and  t^ogical  control 

c.  Cultural  and  mechanical  control 

d.  Cultural,  mechanical,  biological,  and  chemical  contrd 

2.  What  are  the  three  parts  of  a  disease  triangle? 

a.  Environment,  host,  insect 

b.  Host,  Insect,  pathogen 

c.  Insect,  pathogen,  environment 

d.  Environment,  host,  pathogen 

3.  What  are  the  three  stages  of  incomplete  metamorphosis? 

a.  Egg,  naiad,  adult 

b.  Egg,  pupa,  adult 

c.  Egg,  nymph,  adult 

d.  Egg,  larva,  adult 

4.  Which  is  an  example  of  an  Insect  that  experiences  complete  metamorphosis? 

a.  Aphid 

b  Butterfly 

c.  Scale 

d.  Silver  fish 

5.  What  are  the  three  types  of  mouth  parts  an  insect  may  have? 

a.  Chewing,  sucking,  rasping 

b.  Rasptng-suci<fng,  chewing-sucking,  piercing-sucking 

c.  Chewing,  piercing-sucking,  grasping-sucking 

d.  Chewing,  piercing-sucking,  rasping-sucking 

6.  Which  is  a  pesticide  that  must  be  eaten  by  the  insect  to  be  effective? 

a.  Cofitact  poison 

b  Fumigant 

c.  Stomach  poison 

d  Systemic  poison 
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What  dassJm^ion  are  pesticides  that  are  made  ftom  ptant  parts? 


a.  IrxM^nlc  pestteides 

b.  Organic  pestteides 

c.  Synth^k:  pesticides 

d.  Systemic  pesticides 

Match  the  following  pesticides  with  the  pests  they  control. 

Type  of  pesticide 

8    herbicide  a. 

  fungicide  b. 

bactericide 


9. 
10 


c. 


11. 


aracicide 


Match  the  following  formulations  to  the  proper  letters. 

12.  dust  a. 


13. 
14. 

16. 


fiowables 
liquified  gas 
soluble  powders 
aerosols 


Pests 

fungi  diseases 

spiders 

weeds 


d.  rats 


e.  bacterial  diseases 

no  letter 

b.  A 

c  FL  or  L 

d.  D 

e.  LG 

f.  SP 
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UNrr  V  -  PESTiClDES 

Lesson  2:     Interpretlr^  PesticJde  Labels 

Objective:    Students  wHI  be  aWe  to  accurately  read  and  interpret  pesticide  labels. 
Study  Questions 

1.  are  the  three  names  found  on  a  petticlde  tab«t? 

2.  What  are  the  reatrictlons  for  the  purchaae  and  use  of  pesticides? 

3.  What  are  the  two  degrees  of  toxicity? 

4.  What  are  the  signal  words  for  the  severity  of  toxicity? 

5.  What  additional  Information  can  be  found  on  pesticide  labels? 

References 

^-      UndSCflPinq  an<?  Turt  ManagftfTTftm  (Student  R^erence).  University  of  Missouri-Columbia- 
Instructional  Materials  Uboratory,  1990. 

2.      Work  Sheet 

a)      VVS2.1:       Reading  a  Pesticide  Label 
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UNIT  V  -  PESTICIDES 

Lesson  2;    Interpreting  Pesticide  Labels 


ERIC 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson, 

B.  Motivation 

Interpreting  a  pesticide  label  correctly  is  a  necessity.  It  will  help  reduce  accidents  and 
poisonings  of  humans,  aninrwis,  and  the  environment. 

C.  Assignment 

7      Supervised  study 
E.  Discussion 

1.  Ask  students  what  the  two  names  are  for  ail  plants  {common  name  and  botanical  name). 
What  are  the  three  names  found  on  a  pesticide  label? 

a)  Brand  or  trade  name 

b)  Common  name 

c)  Chemical  name 

2.  Ask  students  If  any  erf  them  has  a  driver's  or  chauffeur's  license  or  a  learner's  pemnlt.  Have 
them  explain  the  restrlctkms  and  use  erf  each. 

What  are  the  restrictions  for  the  purchase  and  use  of  pesticides? 

a)  General-use  pestickJes  -  Anyone  can  purchase  or  use  these  pestteWes, 

b)  Restricted-use  pe^teWes  -  These  pestteldes  may  only  be  purchased  and  used  by 
certified  applteators. 

3.  Ask  students  to  list  some  househoW  chemteals  one  might  find  in  a  home.  Discuss  the  toxicity 
of  those  chemicals. 

What  are  the  two  degrees  of  toxicity? 

a)  Acute 

b)  Chronic 

4.  Ask  students  to  list  some  symbols  and  signal  words  they  might  encounter  in  their  everyday 
activities  (e.g.,  stop  lights,  stop  signs,  'no  smoking'  signs). 

What  are  the  signal  words  for  ths  severity  of  toxicity? 

a)      DANGER  -  high  toxicity  with  symbol  of  ski^l  and  crossbones 
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b)  WARNING  -  moderate  toxicity 

c)  CAUTION  -  low  toxk:ity 


5.  Ask  students  what  Kind  of  In  ormatton  thay  might  find  on  a  cereal  box  or  a  package  of  hot 
dogs.  Have  students  complete  WS  2,1.  The  Instructor  wW  need  to  provide  pesticide 
containers    photocopies  of  pestickle  labels. 

What  •ddttional  ir^formation  can  be  foumJ  on  pesticide  labels? 

a)  Name  and  address  manutecturer 

b)  Acth/e  Ingred^s  and  net  content 

c)  Type  and  formUatkxi  of  pe^teide 

d)  EPA  reglstratton  and  Identifteation  numt>er 

e)  Dl/ecttons  for  use 

f)  Hazard  statement 

g)  Precaution  statOTwnt 

h)  Misuse  statement  (federal  law  information) 

i)  Statement  erf  practical  treatment 
J)  Storage  and  disposal  in^nxniof^ 
l<)  Reentry  and  safe  handling  of  plant 

F.  Other  Activity 

Have  students  compare  various  pesticide  \a\>^s. 

G.  Conclusion 

A  pesticide  label  gives  vital  Information  about  a  partlcidar  pesticide.  The  label  information  will  Include, 
toxicity  leve>,  accurate  use  of  the  pesticide,  and  treatment  needed  if  exposure  to  the  pesticide  causes 
harm. 

H.  Competency 

Accurately  Interpret  a  pesticide  label  for  Information  about  use,  effectiveness,  and  safe  handling. 

I.  Answers  to  Evaluation 

1.  a 

2.  b 

3.  c 

4.  0 
5  b 

6.  Students  shoutd  include  five    the  following  responses: 
Name  and  address  of  manufacturer 

EPA  Identification  and  registration  number 

Active  lf>gredien  s 

Type  of  pesticide 

Directions  for  use 

Hazard  ^tement 

Precaution  statement 

Misuse  ^tement 

Statement  of  practical  treatment 

Storage  and  disposal  instructions 


Reentry  and  safe  handling  of  plant 
Answers  to  WS  2.1 

Answers  wBI  be  evaluated  by  Instructor  dependent  upon  pesticide  labels  used. 
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UNIT  V  -  PESTICIDES 

Lesson  2:     Interpreting  Pesticide  Labels 


Name 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1.  Which  Is  not  a  name  of  a  pesticide  found  on  Its  lat>el? 

a.  Botanical 

b.  Brand 

c.  Chemical 

d.  Common 

2.  Which  pesticide  name  has  a  trademaric? 

a.  Botanical 

b.  Brand 

c.  Chemical 

d.  Common 

3.  What  does  the  signal  word  WARNING  mean? 

a.  High  toxicity 

b.  Low  toxicity 

c.  Moderate  toxicity 

d.  Slight  toxicity 

4.  What  does  the  signal  word  CAUTION  mean? 

a.  One  teaspoon  to  kfli  an  average  adiit 

b.  One  tablespoon  to  kBI  an  average  B^dtt 

c.  One  ounce  to  one  pint  to  kSI  an  average  adiit 

d.  One  pint  to  one  gallon  to  kll  an  average  advH 

5.  Which  signal  word  also  has  the  skull  and  crossbones  on  the  pestickJe  label? 

a.  CAUTION 

b  DANGER 

c.  PREVENTIVE 

d.  WARNING 

Complete  the  fotlov^ng  short  answer  question. 

6.  What  are  five  additk>nal  Items  of  informatton  that  may  t>e  found  on  a  pesticide  latjet? 

a. 

b. 
c. 
d. 
e. 
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UNIT  V  -  PESTICIDES 

Lasson  2:    Interpreting  Pesticide  Labtis 

Work  Sheet  2.1 :  Reading  a  Pesticide  Ubel 

Read  a  pesticide  label  to  find  the  correct  information. 

1 .  Brand  name   

2.  Type  of  formication   

3.  Common  name  of  product   

4.  Active  ingredients  

5.  Signal  words   

6.  Precautionary  statement   

7.  Use  classification   

8.  Misuse  statement   

9.  Reentry  statement   

10-     Storage  and  disposal  directions   

11.  Net  weight   

12.  Name  and  ackiress  ci  manufacturer   

13.  Directions  for  use  

14.  Statement  d  practical  treatment   

15.  EPA  Registration  Numt)er  
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UNIT  V  '  PESTICIDES 

Lesson  3:    Using  Pesticides  Safely 

Objective:    Students  wOl  be  aUe  to  identify  safety  precauticKis  that  should  be  followed  when  mixing, 
applying,  Coring,  and  disposing  of  pe^ickJes. 

Study  Questions 

1.  What  safety  precautions  should  be  followed  when  mixing  and  applying  pesticides? 

2.  What  special  clothing  and  equipment  are  needed  when  applying  pesticides? 

3.  If  poisoning  occurs,  wtiat  first  aid  shoutoi  be  administered? 

4.  What  safety  ^ecautions  should  be  followed  when  stcning  and  disposing  of  pesticides? 

Reference 

1       LqrKjy^ping  and  Turf  Management  (Student  Reference),  Untverstty  of  Missouri-Columbia: 
Instructional  Materials  laboratory,  1990, 
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UNIT  V  -  PESTICIDES 


Lesson  3:     Using  Pesticides  Safely 

TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Following  safety  procedures  when  working  with  pesticides  is  a  must.  Accurate  use  of 
pesticides  will  help  prevent  the  occurrence  of  poisoning. 

C.  Assignment 

D      Supervised  study 
E.  Discussion 

1 .  Ask  students  how  they  might  go  about  baking  a  cake  or  barbecuing  steaks   What  kinds  of 
safety  precautions  are  needed  when  cooking? 

WfMit  safety  precautions  should  be  followed  wtien  mixing  and  applying  pesticides? 

a)  Mixing  pestickJes 

1)  Read  Ial3el  first. 

2)  Always  wear  protective  clothing 

3)  Keep  pestickjes  and  containers  below  eye  level. 

4)  Do  not  use  the  same  measuring  utensils  used  in  food  preparation 

5)  Do  not  mix  with  other  pestickjes  unless  indicated  Dn  \abe\. 

6)  Mix  in  well-ventilated  area  with  good  lighting. 

7)  Never  mix  stronger  than  recommended  rates. 

8)  Mix  only  amount  of  pesticide  needed 

9)  Measure  carefully, 

b)  Applying  pestickles 

1)  Read  label  first. 

2)  Apply  only  on  recommended  p     ;  and  plants 

3)  Wear  protective  clothing. 

4)  Never  smoke  or  eat  when  using  pestickjes 

5)  Direct  pestickje  only  at  area  to  be  sprayed. 

6)  Do  not  spray  on  windy  or  rainy  days. 

7)  Do  not  work  alone  when  using  highly  toxic  pesticides 

8)  Always  shower  and  wash  hair  and  nails     Clean  clothing  and  equipmer^t 
thoroughly  after  pestickje  application  is  completed. 

2.  Ask  students  what  special  clothing  and  equipment  a  football  player  or  a  sky  diver  might  v-ear 
What  special  clothing  and  equipment  are  needed  when  applying  pesticides? 

Always  read  label  for  required  clothing  and  equipment  instructions. 
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a)  Long  sleeved  shirt 

b)  Long  p^iits 

c)  Rubber  gloves  and  boots 

d)  V  '^e-bfimmed  hat 

e)  V>  ->!  -proof  dothiog  -  raincoat 

f)  Eye  irotection  -  goggles,  face  shield 

g)  Resp.^tor 

3.  Ask  stLKJent  what  first  akl  techniques  are  used  for  cuts,  broken  arms  or  legs.  Ask  students  if 
anyone  knows  what  CPR  is  and  how  to  administer  It. 

if  poisoning  occLii    what  first  aid  should  be  administered? 

a)  Act  as  quickly  as  possiUe. 

b)  Without  endangering  oneself,  remove  the  vtetim  from  the  contaminated  area, 
c;  Remove  contaminated  clothing  from  the  vtetim. 

d)  Generaously  flood  the  affected  skin  area  or  eye  with  water. 

e)  Contact  the  Poison  ContrcJ  Center  or  a  doctor. 

f)  Administer  first  akl  as  indicated  by  Poison  Control  Center  Personnel  or  doctor 

NOTE:  If  a  pesticide  accWent  occurs  at  school,  the  instructor  should  notify  the  school  nurse 
as  soon  as  possible. 

4.  Ask  students  how  cleansers  and  detergents  are  stored  in  their  homes. 

What  safety  precautions  should  be  followed  when  storing  and  disposing  of  pesticides? 

a)  Storing  pesticides 

1)  Store  in  original  containers. 

2)  Store  In  locked  cabinet  or  room. 

3)  Store  in  a  welNighted  area  to  allow  reading  of  labels. 

4)  Store  In  an  area  away  from  children  and  animals. 

5)  Store  in  a  dry,  cod  area, 

b)  Disposing  of  pestteWes  and  containers 

1)  Read  and  follow  pestickJe  container  label  for  disposal  instructions  and/or 
precautions. 

2)  Apply  any  surplus  pestlckle  to  c«her  areas  with  the  sanrre  pest  problem, 

3)  Never  flush  pesticWes  down  the  drain,  into  sewers,  or  into  waterways 

4)  Take  unwanted  pesticWes  and /or  containers  to  a  toxic  waste  disposal  landfill 

5)  Follow  these  general  gukielines  for  pestk:kie  disposal  as  mandated  by  the  U  S 
Depaflment  of  Agriculture  and  the  U.S.  Encironmental  Protection  Agency. 

(a)  Never  leave  surplus  pestickJes  and/or  pestlckJe  containers  at  the 
application  ':ite. 

(b)  Never  reuse  pesticWe  containters. 

(c)  Keep  all  pestickJe  containers  out  of  the  reach  of  children 

(d)  Store  leftover  pesticides  in  tightly  covered  containers  in  a  safe  storage 
facility  until  they  can  be  disposed  of  safely. 

6)  For  help  with  safe  disposal  of  pestlcWes  and /or  pestickJe  containers,  contact 

Missouri  Department  of  Natural  Resources 
Division  of  Environmental  Quality 
P.O.  Box  176 

Jefferson  City.  Missouri  65102 
Business  phone:  314-751^7929 
Emergency  response  phone:  314-634-2436 
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Other  Activities 

1.  Have  students  try  an  prc^ective  deling  and  equipment. 

2.  Have  students  make  a  first  aid  chart. 

3.  Have  stiKlents  practice  first  aW  procedures. 

4.  Have  an  agricultural  extension  agent  come  In  at  end  of  unit  to  give  certification  for  p)esticide 
application. 

Conclusion 

Safety  is  a  necessary  factor  in  mixing,  applying  and  storing  pesticides.  Fallowing  safely  precautions 
will  help  prevent  poisoning. 

Competency 

Identify  safety  precautions  that  should  t>e  fdlowed  when  using  pestirHgs. 
A-^swers  to  Evaluation 

1.  b 

2.  b 

3.  c 

4.  a 

5.  a 

6.  b 

7.  Ust  should  Indude  five  of  the  following  Items: 

Long  sleeved  shirt 
Long  pants 

Rubber  ^oves  and  boots 
Raincoat 

Wide-brimmed  hat 
Goggles     face  shield 
Respirator 
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UNIT  V  -  PESTICIDES 


Name 


Lesson  3:     Using  Pesticides  Safely  Date  

EVALUATION 

Circle  the  letter  that  corresponde  to  the  best  answer. 

1.  Which  Is  Dial  a  safety  precaution  in  mixing  pesticides? 

a.  Read  the  lalDel  before  mixing. 

b.  Mix  more  than  is  needed. 

c.  Do  not  use  measuring  utensils  used  in  food  preparation. 

d.  Measure  carefully. 

2.  Which  is  ns2t  a  safety  precaution  for  application  of  pesticides? 

a.  Wear  protective  dothing. 

b.  Work  alone  to  prevent  poisoning  others. 

c.  Do  not  apply  on  windy  days. 

d.  Take  a  shower  after  applicatton. 

3.  Which  of  the  following  is  the  most  important  rule  to  follcwv  when  applying  first  aid  to 
poisoning  victim? 

a.  Induce  vomiting. 

b.  Remove  contaminated  clothing. 

c.  Act  immediately  to  begin  first  aid. 

d.  Check  for  shock  symptoms. 

4.  if  poison  gets  into  the  eyes,  what  type  of  first  aid  shoukJ  be  administered? 

a.  Flush  with  clean  water. 

b.  Open  all  doors  and  windows  so  victim  can  have  light, 
c  Wrap  victim  in  a  blanket. 

d.  Wash  victim's  skin. 

5.  Where  should  pesticides  nQ|  be  stored? 

a.  in  other  containers 

b.  In  a  cod,  dry  place 

c.  In  a  locked  cabinet 

d.  Away  from  children 

6.  Wfiat  safety  Infonnation  is  net  found  on  a  pesticide  label? 

a.  Protective  clothing  to  be  worn  during  application 

b  Doctor's  phone  number  should  poisoning  occur 

c.  First  aid  suggestions 

d  Proper  disposal  of  the  pestickJe  container 
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Complete  the  following  thort  answer  question. 

7.      What  are  five  articles    spedal  dothing  or  equipmem  to  use  for  safety  when  applying  pesticides? 

a. 
b. 
c. 
d. 
e. 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  1 :    installing  Trees  and  Shrubs 


Objective;    The  student  wfll  be  aWe  to  describe  procedures  for  planting  and  transplanting  tailed  and 
buriapped,  container-grown,  and  bare-root  trees  and  shrubs.  ^ 

Study  Questions 

1.  How  are  trees  arKl  shrubs  sold? 

2.  How  should  the  soil  be  fH-epared  before  planting  trees  and  shrubs? 

3.  How  are  trees  and  shrubs  transplanted? 

4.  What  |H-ocedures  shoukl  be  followed  %vhen  planting  l>a re-root,  bailed  and  buriapped,  and 
container-grown  plants? 

5.  What  types  of  mulches  can  be  used  sround  trees  and  shrubs? 

References 

1.      Landscaping  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Material  Laboratory,  1990. 


Job  Sheets 


a) 

JS  1.1: 

b) 

JS  1.2: 

c) 

JS  1.3: 

d) 

JS  1.4: 

Transplanting  a  Tree  or  Shrub 
Planting  Bare-Root  Trees  or  Shrubs 
Planting  Container-Grown  Trees  or  Shrubs 
Planting  Balled  and  Buriapped  Trees  or  Shrut)s 


UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  1:     Installing  Trees  and  Shrubs 


TE^XCHING  PROCEDURES 

A.  Introduction 

Ask  the  stixjents  If  they  or  th^r  parents  have  purchased  any  j^ants  from  the  nursery  lately.  If  so.  ask 
them  how  the  roots  were  confined.  Were  they  bare,  In  a  container  with  sofl,  or  covered  with  burlap? 
Point  out  -hat  each  erf  these  have  advantages  and  that  they  have  to  weigh  these  before  they  choose 
a  form  to  f^nt. 

B.  Motivation 

The  life  or  death  of  a  tree  or  shrub  depends  partly  on  using  high  quality  plant  material.  However, 
even  with  high  quality  prfant  material,  unless  It  is  transplanted  by  the  proper  procedures,  an  expensive 
tree  or  shrub  wiil  t>e  more  likely  to  die. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .      During  the  discussion,  it  would  be  helpful  to  show  examples  of  how  trees  and  shrubs  are  sold 
How  are  trees  and  shrubs  sold? 

a)  Bare-root 

1)  Advantages 

(a)  Least  expensive 

(b)  Light  weight  and  easy  to  transplant 

(c)  Should  be  dormant  when  transplanted  in  .    -r^-  and  early  spring 

(d)  Can  use  unamended  twck-fill 

2)  Disadvantages 

(a)  Reduced  root  system 

(b)  Small  plants  needing  long  time  to  n\ature 

(c)  Transf^ant  season  limited  to  winter  and  early  spring 

b)  Balled  and  burlapped  (B  and  B) 

1 )  Advantages 

(a)  Larger  plants  can  be  planted 

(b)  Less  damage  to  root  system 

(c)  Planted  throughout  early  spring  to  late  fall 

(d)  Planted  in  winter  as  long  as  ground  is  not  frozen 

2)  Disadvantages 

(a)     Usually  more  expensive 

/b)     SoH  ball  adds  extra  weight  and  bulk 

(c)     Larger  plants  expensive  to  install,  require  heavy  equipment 

c)  Container-grown  plants 
1)  Advantages 

(a)  Less  expensive  than  B  and  B,  yet  have  a  rootball 

(b)  Can  be  planted  through  spring,  summer,  and  fall 
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2)      Disadvantage  of  becoming  root  bound  if  left  in  container  too  long 


Ask  If  the  stiid^yits  have  planted  or  h^^  plant  any  trees  or  shrubs-  Ask  if  they  added 
anything  to  ihxs  soU  t)efore  they  planted  the  tree.  Point  out  that  this  Is  a  very  Important  step, 
and  If  the  proper  Items  are  nrt  added  to  the  soB  when  planting,  the  tree  or  shrub  could  die. 
Have  the  students  prepare  t^  |:^anting  hole  for  a  tree. 

How  shoukJ  the  soil  be  fn^epared  before  planting  trees  and  shrubs? 

a)  Assess  the  soil. 

1)  Texture 

2)  Structure 

3)  Depth 

4)  Compaction 

5)  SoU  test 

b)  Add  recommended  materials  to  the  back-f:'  soil. 

1)  Slow  release  form  of  fertHizer  (in  tablets) 

2)  Not  a  high  analysis  form  of  fertilizer 

c)  Test  for  drainage  and  aeration. 

1)  Fill  planting  hde  with  water. 

2)  If  water  drains  out  in  18-24  hours;  ft  is  satisfactory. 

3)  If  not,  choose  water-tolerant  plants  c/  install  drainage  tiles. 

d)  If  a  ploW'pan  soil: 

1)  Planting  hole  must  be  belcw  plow  pan. 

2)  PHI  with  so'i  from  b^ow  the  plow-pan  zor>e  plus  organte  matter. 

e)  If  shallow: 

1)  Make  raised  beds. 

2)  Drill  belcw  the  prfow  pan  zone;  fill  with  surface  soil  plus  organic  matter. 

3)  Add  nitrogen  to  organic  material. 

Spring  and  fall  are  busy  times  in  the  nursery  business,  since  these  are  the  t»st  times  to  plant 
trees  and  shrubs.  At  these  times,  the  plants  are  dormant  or  semi<lormant  For  the  most 
success,  a  tree  should  be  planted  when  the  leaves  are  not  activ^y  growing.  This  reduces  the 
stress  on  the  tree  and  allows  the  roots  to  get  well  established.  Have  the  students  complete 
JS  1.1  Transplanting  a  Tree,  Obtain  permission  for  the  class  to  dig  a  tree  from  the  field  of  a 
local  nursery.  If  this  is  not  feasiWe,  dig  a  tree  from  the  school  grounds.  Avoid  large  trees  A 
one  to  two  inch  caliper  is  satisfactory. 

How  are  trees  and  shrubs  transplanted? 

a)  Time 

1)  Best  time  is  when  plant  is  dormant  or  semi-dormant. 

2)  If  plant  is  in  leaf,  keep  leaves  cool  and  shaded. 

3)  Choose  a  time  when  root  growth  exceeds  top  growth. 

(a)  Early  autumn 

(b)  Early  spring 

b)  Preparation 

1)  Soil  should  not  be  too  wet  or  dry  to  keep  rootball  together. 

2)  Larger  trees  can  be  root  pruned  ahead  of  time,  several  months  to  a  year,  if 
possit>Ie,  to  encourage  a  more  vigorous  root  system. 

c)  Digging 

1)  Use  a  sharp  spade. 

2)  Dig  a  circle  12"  in  diameter  per  inch  of  trunk  diameter. 

3)  Dig  as  deep  as  wkje. 


4)  Shape  ball  in  a  sphertcai  shape;  leave  on  a  pedestal  of  soH. 

5)  Tip  soa  bed!  off  pedestal;  cut  roc^  sttti  attached. 

6)  Bring  buriap  under  t>ali;  pull  tightly  ar^j  secure  with  naHs,  used  as  pins. 

7)  Wrap  the  ball  completely,  securing  the  burlap  wtth  the  pinning  nails. 

8)  Bind  top  wtth  cord,  going  around  the  ball  for  support, 
d)      Removing  from  hole 

1)  Uft  the  tree  out  of  the  hde  by  using  the  soH  ball  arxi  the  cords. 

2)  Do  not  use  trunk  as  a  handle. 

Following  the  proper  procedure  when  planting  a  tree  or  shrub  will  help  ensure  the  success  of 
the  tree  or  shrub.  There  are  different  procedures  to  follcw  for  each  bare-root,  container-grown, 
and  B  arKl  B  ftont.  Demonstrate  the  procedures  listed  in  Job  Sheets  1 .2  - 1.4.  Then  have  the 
students  comii^ete  Job  Sheets  1.2  -  1.4.  If  all  of  the  prfant  material  is  not  available,  omit  as 
necessary. 

What  procedures  should  be  followed  when  planting  bare-root,  bailed  and  buriapped,  and 
container-grown  plants? 

a)  Prepare  the  planting  hole. 

1)  Bare-root  plants  -  large  enough  not  to  cramp  or  t>end  roots 

2)  Balled  and  txiriapped  and  container-grown  ^ants 

(a)  Six  Inches  wider  than  the  container  or  ball  wkJth  on  alt  sides. 

(b)  Glazed  skies  roughened 

3)  Four  to  six  inch  mound  ol  soil  *eft  in  bottom  of  hc^e  for  hare-root  plants. 

b)  Decide  on  the  orientation  of  the  plant. 

1 )  Windy  conditions 

(a)  Side  with  most  branches  Into  wind 

(b)  Bare-root  -  largest  root  into  the  wind 

2)  Non-windy  conditions 

(a)  Most  pleasing  side  to  the  most  viewed  area 

(b)  Side  wtth  lowest  branches  away  from  activity  area 

(c)  Side  wtth  highest  branches  on  side  of  activity 

c)  Plant  bare-root  plant 

1 )  Prepare  the  roots. 

(a)  Soal<  in  water  overnight. 

(b)  Prune  bacl<  twisted,  broken,  or  diseased  roots. 

2)  Spread  roots  over  mound  of  soil. 

3)  Set  stakes,  if  needed. 

4)  Fill  hde  three-fourths  full  (can  use  original  soil). 

5)  Firm  in  the  soil 

6)  Water  thoroughly. 

7)  If  it  settles,  below  crown  or  original  soil  line,  rock  Vunk  txick  and  forth  while 
pulling  up 

8)  Finish  filling  hole  with  soil. 

9)  Adjust  depth  while  filling. 

10)  Make  a  berm  (dish): 

(a)  Twice  the  diameter  of  rootball. 

(b)  Four  to  six  inches  high  around  outside. 

(c)  Six  inches  away  from  trunk. 

11)  Water  again. 

12)  Add  mulch. 

d)  Plant  balled  and  buriapped  plant. 

1)  Set  soil  ball  at  original  soil  level. 

2)  Untie  and  remove  string  securing  buriap  around  trunk. 
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3)  Spread  burlap  open. 

4)  FHI  hole  with  prepared  b^ck-fai  one  haK  hil 

5)  Firm  sofi  around  rortball. 

6)  Stake  if  necessary. 

7)  FHI  In  remainder  of  sou, 

8)  Cut  away  excess  burlap. 

9)  Buld  a  benn  (dish). 

10)  Water  thorougWy. 

11)  Add  mulch. 

e)      Plant  contalrN^r-^rown  |:^ant, 

1)  Remove  from  CCTitainer. 

(a)  Turn  plastk:  pots  over. 

(b)  Cut  skies  of  metal  cans. 

(c)  Tear  top  of  fiber  pots  below  soil  level, 

2)  Loosen  or  cut  cirding  roots. 

3)  Make  several,  shallow,  vertical  cuts  in  the  sides    the  rootbail. 

4)  Place  rootbail  on  mound  <^  soil. 

5)  Fill  hole  one  half  full  with  back  fill. 

6)  Firm  soil  in  around  roots. 

7)  Stake  if  necessary. 

8)  Finish  filling  hole,  firming  in  the  process, 

9)  Make  a  berm  (dish), 

10)  Water  thoroughly, 

11)  Add  mulch. 


Newly-ptanted  trees  and  shmbs  benerrt  greatly  when  a  mulch  is  applied  to  the  surface  of  the 
planting  area.  The  roots  are  not  developed  firiiy  yet  so  they  are  unable  to  handle  stress  due 
to  lack  water. 


What  types  of  mulches  cari  be  used  around  trees  and  shrubs? 


a)  Purposes  of  mulch 

1)  Retains  v/ater 

2)  Keeps  v/eeds  down 

3)  Has  atcractive  appearance 

4)  Stab^/iizes  temperatures 

b)  Characteristics 

1)  Must  be  two  to  four  Inches  thick  to  keep  weeds  down 

2)  Black  plastic  used  under  a  thin  mulch 

(a)  Keeps  weeds  down 

(b)  Causes  water  logging 

(c)  Does  not  allow  oxygen  to  reach  roots 

(d)  Should  t>e  cut  to  a^Iow  oxygen  and  air  to  reach  plants 

3)  Landscape  fabric^  a  weed  barrier  mat 

(a)  Keeps  weeds  down 

(b)  Allows  water  and  air  to  pass  through 

(c)  Does  not  waterlog  plants 

c)  Choices  of  mulch 
1)  Organic 

(a)  Wood  chips 

(b)  Shredded  bark 

(c)  Lawn  clippings 

(d)  Pine  needles 
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2)  Inorganic 

(a)  Cmshdd  stone 

(b)  MartDle  chips 

(c)  Brick  chips 

(d)  River  rock 

Other  activities 

1 .  Acquire  one  or  more  bare-root,  B  and  B,  or  container-grown  plants  (couW  be  a  donation  or 
purchase  from  a  local  nursery).  A  field  trip  to  select  these  j^ants  at  the  nursery  would  be 
good,  if  possit)le.  If  this  is  not  feasible,  there  might  oe  plants  on  the  school  property  that  could 
be  used. 

2.  Have  students  dig  a  tree  or  shmb,  prepare  the  planting  hole,  and  plant  the  tree  or  shrub 
following  the  procedures  explained  in  the  unit. 

3.  if  possible,  have  students  take  a  soil  test.  Have  them  prepare  the  planting  hole  at  least  two 
or  three  days  ahead  so  It  can  be  filled  with  water  and  drained  to  check  for  drainage. 

4.  Demonstrate  how  to  dig  a  tree  and  cover  the  ball  with  burlap.  Demonstrate  how  to  plant  a 
bare-root,  container-grown,  and  B  and  B  tree  or  shrub. 

Conclusion 

Trees  and  shrubs  must  be  planted  according  to  the  proper  procedure  for  different  types  of  root 
systems.  Learning  the  proper  planting  procedure  is  essential  for  a  successful  future  in  the  landscape 
installation  business. 

Competency 

Transplant  a  tree  or  shrub  and  properly  plant  a  bare-root,  container-grown,  or  B  and  B  tree  or  shrub. 
Answers  to  Evaluation 


1. 

c 

9. 

a 

2, 

c 

10. 

b 

3. 

a 

11. 

b 

4. 

a 

12. 

c 

5. 

a 

13. 

b 

6. 

d 

14. 

a 

7. 

a 

15. 

d 

8. 

b 
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UNIT  VI  '  INSTALLATION  AN  MAINTENANCE  OF  TREES  AND  SHRUBS  Name 


Lesson  1 :    Installing  Trees  and  Shrubs  Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  i>est  answer. 

1 .  What  type  of  hole  s'nould  be  used  when  j^antlng  bare-root  j^ants? 

a.  A  post  hole 

b.  A  shallow  trench 

c.  A  hole  large  enough  not  to  cramp  roots 

d.  A  hde  deeper  than  it  is  wide 

2.  Where  Is  the  best  p^ace  to  grasp  a  B  and  B  tree? 

a.  By  the  rope 

b-  By  the  small  branches 

c.  By  the  soil  ball 

d.  By  the  tmnk 

3.  What  depth  should  the  hole  be  when  planting  a  B  and  B  tree? 

a.  The  same  depth  as  the  rootball 

b.  Four  to  five  Inches  deeper  than  the  rootball 

c.  Three  times  the  size  of  the  rootball 

d.  Twice  the  s\z^  of  the  roott>all 

4.  What  should  be  mixed  with  soil  when  planting  trees  and  shnjbs  in  compacted  soil? 

a.  Nothing 

b.  Sand 
Sawdust 

d-      Strong  fertBlzer 

5.  When  Is  best  time  of  year  to  plant  trees  and  shrubs? 

a  EaHy  fall 

b.  Late  spring 

c.  Mid-summer 

d.  Mid-winter 

6.  What  should  be  done  to  plastic  when  used  under  a  mulch? 

a.  Cut  it  so  that  the  weed  barrier  touches  the  plant. 

b.  Layer  it  under  the  roots. 

c.  Cover  the  plant  with  tt. 

d.  Cut  it  to  allow  air  and  water  to  get  to  roots. 
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Which  is  an  Inorganic  mulch? 


a.  Crushed  stone 

b.  Lawn  dippings 

c.  Pine  rwedles 

d.  Shredded  bark 

8.  How  large  a  rootball  should  be  dug  for  a  B  and  B  tree  with  a  trunk  of  one  inch  in  diameter? 

a.  6  inches  in  diameter 

b.  12  inches  In  diameter 

c.  24  inches  in  diameter 

d.  36  inches  in  diameter 

9.  What  type  of  fertilizer  should  dqI  be  used  when  planting  trees  or  shrubs? 

a.  High  analysis  granular 

b.  Liquid 

c.  Slowreiease 

d.  Water-soluble 

10.  What  is  advantage  of  planting  a  8  and  B  tree  as  opposed  to  a  bare-root  tree? 

a.  It  is  the  least  expensive  type  of  tree. 

b.  larger  plants  can  be  |:4anted, 

c.  They  can  be  planted  when  dormant  in  the  early  spring. 

d.  They  have  a  reduced  root  system  that  is  easier  to  plant. 

1 1 .  What  should  the  ball  be  set  on  in  the  bottom  of  the  hole  when  planting  a  B  arxl  B  tree? 

a.  A  mound  of  loose  soB 

b.  A  flat  surface  at  the  bottom  of  the  hole 

c.  A  flat  surface  gravel 

d.  A  flat  surface  covered  with  some  loose  soil 

12.  When  planting  a  bare-root  tree,  when  should  it  be  watered? 

a.  Four  hours  after  the  tree  is  planted 

b.  When  the  hole  is  half  full 

c.  When  the  hole  is  half  full,  and  again  when  it  is  full 

d.  After  the  tree  Is  placed  on  the  mound  of  soil 

13.  Which  is  the  t>est  procedure  for  mai<ing  a  berm? 

a.  Make  it  four  to  six  inches  high  by  the  trunk  of  the  tree. 

b.  Make  it  four  to  six  inches  high  at  the  outer  edge  of  the  planting  hole 

c.  Make  it  two  inches  high  at  the  outer  edge  of  the  planting  hole. 

d.  Make  It  twelve  Inches  high  by  the  trunk  of  the  tree. 
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What  shouki  be  done  with  exposed  buriap? 

a.  it  shoUd  be  removed. 

b.  It  shoiid  be  left  on  to  protect  the  roots. 

c.  It  shouki  be  left  on  to  maintain  wtek  action. 

d.  It  shoidd  be  left  on  to  keep  sofl  ball  wann. 

What  shouid  be  done  with  the  cord  around  a  B  and  B  tree  when  the  tree  Is  planted? 

a.  It  shoukj  be  kept  on  to  hoM  the  ball  securely. 

b.  It  shoiid  be  removed  alor^  with  the  burlap. 

c.  It  shouki  be  kept  on  for  three  weeks. 

d.  :t  shoUd  be  removed  so  it  does  rK^  girdle  the  root». 
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UNIT  VI  '  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 


JS  1.1 


Lesson  1 :    Instiling  Ti^s  and  Shrubs 

Job  Sheet  1.1:      Transplanting  a  Tree  or  Shrub 

Objective:  Upon  completion  of  this  Job  sheet,  the  student  ^1  be  able  to  transplant  trees  arKt  shrubs. 
Materials  and  Supplies  Needed: 

1 .  Sharp  spade 

2.  Burlap 

3.  Twine  or  cord 

4.  Nails  (Use  as  pins) 


1.  Using  a  sharp  spade  dig  a  cirde  around  the  tree.  Ttm  diameter  erf  the  so8  ball  should  t>e  12  inches 
per  inch  of  caliper  (diameter  erf  the  trunk). 

2.  Dig  the  hole  as  deep  as  wide, 

3.  Shape  the  ball  in  a  spherical  shape  whHe  digging.  Leave  on  a  pedestal  of  soil. 

4.  Prune  any  large,  protruding  roots. 

5.  Tip  the  ball  off  the  pedestal,  ar«j  cut  any  roots  still  attached. 

6.  Bring  the  burlap  under  the  ball. 

7.  Pull  burlap  tightly,  and  secure  using  naUs  as  pins,  wrapping  the  entire  ball. 

8.  Bind  the  top  with  twine  or  cord,  wrapping  It  around  the  ball. 

9.  Remove  the  tree  from  the  hole  by  lifting  the  snU  ball 
Note:  Do  not  use  the  truni<  as  a  handle. 


Procedure: 
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UNIT  VI  -  INSTAIXATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  JS  1 .2 

Lesson  1 :    Installing  Trees  and  Shrubs 

Job  Sheet  1 .2:      Planting  Bare-Root  Trees  or  Shrubs 

Objective:    Upon  completion  of  this  Job  sheet,  the  student  w8l  be  aWe  to  plant  bare-root  trees  or  shrubs. 
Materials  and  Supplies  Needed: 

1 .  Spade 

2.  Bare-root  plant  niaterial 

3.  Soli  amendments,  fertBlzer  (based  on  previous  soH  test) 

4.  Staking  or  guylnp  materials  (See  Job  Sheets  2.1  and  2.2  for  instructions  on  staking  and  guying). 
Procedures: 

1.  Prepara  the  roots  by  soaking  them  in  water  overnight  Iv  dry,  and  pruning  any  dead  or  twisted  roots. 

2.  Dig  a  hole  just  large  enough  so  the  roots  can  be  spread  out  ar»d  not  cramped. 

3.  The  hole  should  be  four  to  six  inches  deeper  than  needed;  then  a  mound  of  soil  should  be  placed 
back  in  the  hcde  in  a  cone  shape. 

4.  Deckle  the  orientation  of  the  tree. 

5.  Place  the  roots  spread  out  over  the  mound  of  soli. 

6.  Stake  If  necessary. 

7.  FHI  the  hde  three-fourths  fidl  with  so». 

8.  Tamp  the  soH  in  around  the  roots  to  avoki  air  pockets.  Note:  Can  use  original  soil 

9.  Water  thoroughly. 

10.  If  the  tree  settles  too  low.  below  the  crown  or  the  orifilnal  soB  line,  gently  rock  the  tree  back  and  forth 
while  pulling  up.  Ncrte:  Do  not  try  this  on  container-grown  or  B  and  B  trees. 

1 1 .  Finish  filling  in  the  soil  and  adjust  the  depth  in  the  process. 

12.  Make  a  berm  around  the  tree  to  hold  water.  It  should  be  two  times  the  diameter  of  the  rootbali.  four 
to  six  Inches  high  around  the  outside  and  six  Inches  away  from  the  trunk. 

13.  Water  again, 

14.  Add  mulch. 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  JS  1 .3 

Lesson  1 :    installing  Trees  and  Shrubs 

Job  Sheet  1 .3:       Planting  Ckxitalner-Grown  Trees  or  Shrubs 

Objective:    Upon  completton  of  this  Job  sheet  the  student  wyi  be  able  to  plant  contalner-grcwn  trees  or 
shrubs. 

Materials  and  Supfi^ies  Needed: 
^  Spade 

2.  Container-grown  tree  or  shrub 

3.  Soil  amendments,  fertnizer  (based  on  previous  sea  test) 

4.  Staking  and  guying  materials  (See  Lesson  2,  Job  Sheets  2.1  and  2.2  for  Instructions  on  staking  and 
guying). 

Procedures: 

1 .  Be  sure  the  plant  material  Is  well-watered. 

2.  Prepare  the  planting  hole  by  digging  two  times  the  container  wkHh  and  the  same  depth  as  the 
container  dept!.. 

3.  Be  sure  the  skJes  of  the  hole  are  straight  down  or  flared  out. 

4.  Roughen  glazed  skies. 

5.  Determine  the  orientation  of  the  tree  or  shrub. 

6.  Remove  the  plam  trom  the  container  (follow  description  In  student  reference). 

7.  Loosen  or  cut  circling  roots.  Make  several  shall(w  vertk::al  cuts  on  the  sWes  of  the  rootball. 

8.  Place  the  tree  or  shrub  in  the  hole.  The  rootball  shouW  be  at  the  soU  level. 

9.  Fill  the  hole  one-half  full  with  back  ffll. 

10.  Firm  the  soil  In  around  the  roots. 

1 1 .  Stake  if  necessary. 

12.  Finish  filling  in  the  hole  firming  the  soil  in  the  orocess. 

13.  Make  a  t>erm  (dish)  four  to  six  inches  high  around  the  outsWe  edge  of  the  planting  hole, 

14.  Water  thoroughly. 

15.  M6  mulch. 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  JS  1 .4 

Lesson  1 :    Installing  Trees  and  Shrubs 

Job  Sheet  1 .4:      Planting  Balled  and  Builapped  Trees  or  Shrubs 

Objective:    Upon  completion  of  this  job  sheet  th*»  student  wfll  be  able  to  plant  B  and  B  trees  or  shrubs. 

Materials  and  Supplies  Needed: 

1 .  Spade 

2.  B  and  B  jj^ant  material 

3.  SoO  amendments,  fertaizer  (as  determined  In  previous  soD  list) 

4.  Stakes,  ccwd,  and  prc^ective  covering 

5.  Guying  wire  stakes,  flags,  and  protective  covering  (See  Lesson  2,  Job  Sheets  2.1  and  2.2  for 
Instructkjns  on  staking  and  guying). 

Procedures: 

1.  Be  sure  the  plant  material  is  adequately  watered.  B  and  B  plants  should  not  be  soaked  before 
planting  or  else  the  t>all  wilt  fall  apart. 

2.  Prepare  the  planting  hole  by  digging  the  hole  six  Inches  wider  than  the  ball  wkJth  on  alt  sides  and  ihe 
ball  depth.  Be  sure  the  skJes  are  straight  down  or  flared  out. 

3.  Roughen  glazed  sides. 

4.  Place  lie  root  ball  In  the  center  of  the  hole. 

5.  Untie  or  cut  the  string  wrapped  around  the  burlap  surrounding  the  trunk. 

6.  Spread  burlap  open. 

7.  Fill  in  the  hole  with  back-fill  one-half  full. 

8.  Firm  the  soil  around  the  t>all. 

9.  Stake,  if  necessary. 

10.  Fill  In  remainder  of  soH. 

1 1 .  Cut  away  any  excess  buriap. 

12.  Build  a  berm  (dish).  It  should  be  four  to  six  inches  high  and  at  the  outside  edge  of  the  planting  hole. 

13.  Water  thoroughly. 

14.  Add  mulch 
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UNIT  VI  -  INSTAULATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  2:    Post-Transplant  Car© 

Objective:    The  student  wfll  be  able  to  describe  procedures  to  care  for  newly-transpJanted  trees  and 
shrubs. 

Study  Questions 

1.  When  and  how  is  staking  arxi  guying  used? 

2.  Why  and  how  are  trees  wrapped  and  when  should  wrapping  be  removed? 

3.  What  are  the  purposes  of  using  anti-transpirants? 

4.  Why  are  plants  pruned  or  not  pruned  after  being  transplanted? 

References 

1.  Landscaping  and  Turf  Management.  (Student  Reference).  University  of  Missouri-Columbia 
Instructional  Materials  Laboratory,  1990. 

2.  Job  Sheets 

a)  JS2.1:        Staking  a  Tree 

b)  JS  2.2:        Guying  a  Tree 

c)  JS  2.3:        Wrapping  a  Tree 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  2:     Post-Transplant  Care 


TEACHING  PROCEDURES 
A.  Review 

Review  the  previous  lesson. 
?  Motivation 

Homeowners  spend  a  lot  of  mof>ey  on  trees,  and  the  landscaper  invests  time  planting  the  tree.  Post- 
transplant  care  could  mean  the  life  or  death  of  this  investment  and  should  always  be  practiced  with 
caution. 

C.  Assignment 

D.  ,    Supervised  study 

E.  Discussion 

1 .  Uke  young  children,  young  trees  are  ncA  always  aWe  to  stand  on  their  own.  Ask  the  students 
what  they  would  do  to  help  a  young  tree  untB  It  gets  established.  Have  students  complete  Job 
Sheets  2.1  arxJ  2.2. 

When  and  how  is  staking  and  guying  used? 

a)  Causes  of  weakness  In  trees: 

1)  Staked  and  protected  from  wind  and  weather  when  young 

2)  Grown  too  dose  together  In  the  nursery 

3)  Lower  branches  removed 

b)  Staking  is  used  for: 

1)  Anchorage  of  roots  until  they  are  establlsfied 

2)  Protection  from  injury 

3)  Support 

(a)  If  tree  is  too  weak  to  stand  alone 

(b)  To  secure  roots 

(c)  For  smaller  trees  up  to  1  1 72"  In  diameter,  the  one-stake  or  slant  method 
wHI  work  fine. 

(d)  With  trees  from  1  1  /2"  In  diameter,  the  two-  or  three-stake  methods  work 
fine. 

(e)  Larger  trees  should  be  guyed.  When  guying  trees,  use  tumbuckies  to 
keep  the  wires  snug  and  use  hazard  markers  to  prevent  people  from 
tripping  over  the  wires. 

(f)  Staking  gukielines 

(1)  Stakes  should  be  18"  deep  and  no  higher  than  two-thirds  height  of 

tree 

(2)  Placed  parallel  to  the  trunk,  unless  using  the  slant  method 

(3)  Ties  looped  arc«  ind  trunk  and  attached  to  stake  two  inches  from  top 

(4)  Crosstie  placed  at  or  below  soil  line 

c)  Guying  is  used  for: 

1}      Same  reasons  as  staking:  greater  support 
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2)      Trees  greater  than  three  inches  In  diameter 

(a)  Three  or  four  guy  wires  with  c(HTi|XBSsk>n  springs  or  tumt>ucldes  attached 
to  a  prcMTCtive  collar  arourxl  tree  trunk 

(b)  Ends  of  wires  attached  to  stakes  bi  tt^  ground 

(c)  Stakes  ar^ed  away  frcMTi  tree 

(d)  Ra^  of  reflective  material  for  vlsibflity 

(e)  Guy  wires  at  45''  an^e  with  trurU(  and  ground 
d)      Precautions  for  staking  and  guying 

1)  Rexibie  material  around  tree 

(a)  ShoiJd  noi  rub  bark  away 

(b)  Shoukj  not  girdle  tree 

2)  Wire  covered  by  ruW)er  hose,  or  otfw  protective  covering 

3)  Two  stakes,  noi  one.  to  prevent  unnecessary  rubWr^ 

4)  Same  hdes  for  later,  replacement  stakes 

5)  Staking  and  wiring  only  when  necessary 

An  added  protection  for  trees  is  wrapping.  A  paper,  tree-wrap  Is  most  comnronly  used.  Ask 
the  students  If  they  have  ever  used  a  tree-wrap.  Have  a  sample  to  show  students. 
Demonstrate  how  to  wrap  a  tree  with  the  paper,  tree-wrap  avaHatrfe  at  a  local  nursery.  Have 
the  students  take  turns  trying  It,  Have  the  students  complete  Job  Sheet  2.3. 

Why  and  how  are  trees  wrapped  and  when  ehouid  wrapping  be  removed? 


Trunk 

protect  ton  from: 

1) 

Sunburn 

2) 

Sun  scald  -  winter  injury 

3) 

/Vater  loss 

4) 

Animal  damage 

5) 

Weed  trimmer  damage 

Materials  used. 

1) 

Paper  or  burlap 

2) 

Latex  paint 

3) 

Tree  wrapping  paper  -  used  nrost  often 

(a)     Wrapped  from  the  ground  up 

(b)     CX^eflapped  one-half  the  wkJth  of  the  paper 

(c)     Fastened  with  rope  or  electrical  tape 

c)      Wrapping  removed  when  It  disintegrates  or  after  one  year 

Ask  the  students  to  tell  what  they  think  an  antl-transpirant  does.  Point  out  that  these  can  be 
used  when  moving  or  planting  trees  In  mki-summer,  or  when  the  temperatures  are  very  hot. 
However,  caution  should  t>e  taken  not  to  apply  too  much  or  too  often.  If  the  situation  warrants, 
demonstrate  the  application  of  an  anti-transp4rant. 

What  are  the  purposes  of  using  anti-transpirants? 

a)  Purposes 

1)  To  cut  down  on  moisture  loss  after  a  tree  is  transplanted 

2)  To  preserve  moisture  in  plant  during  drought 

3)  To  prevent  winter  bum  of  evergreens  in  cokJ,  dry  winters 

b)  Kinds 

1)  Chemical  to  reflect  light 

2)  Wax,  li^astic,  or  latex  spray  to  block  stomata  -  used  most  often  {such  as  Wilt 
Proof™) 

3)  Chemical  to  prevent  stomata  opening 
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c)      Can  be  toxic  -  shoiid  be  used  with  cautkxi 

4.  Explain  to  students  that  reduction  U^  roots  caused  by  transplanting  wW  require  a  reduction  in 
top  growth.  Otherw^,  ttwe  are  ncrt  enough  ro  jts  to  support  the  plant.  Pruning  of  young 
trees  wil  be  discussed  in  Lesson  3. 

Why  are  plants  {^ned  or  not  (runed  attw  transpUmtirig? 

a)  Reduces  leaf  surface  area  to  balance  root  loss 

b)  Not  necessary  if  irrigatbn  is  adequate 

c)  Better  tydt  to  prune  although  sonrwtlmes  necessary;  not  necessary  if  plant  has  been 
recently  pruned  at  nursery 

d)  Alternatives  to  reducing  size  plant 

1)  Thinning  out  crossing  branches 

2)  Removing  Ixoken  brarn^hes 

3)  Correcting  undeslraWe  uranching 

4)  Pruning  fruit  trees  to  proniote  low  branch  growth 

Other  Activities 

1.  Stake  a  tree  which  is  newly-transplanted. 

2.  Put  guy  wires  on  a  tree. 

3.  Practice  wrapping  a  tree. 

4.  Apply  an  antl-transpirant,  If  available. 

5.  Prune  a  newly-transplanted  tree. 
Conclusion 

Although  post-transplant  care  is  essential  for  the  health  erf  a  plant,  it  shouSd  t>e  done  with  caution  so 
the  health  of  the  newly-transplanted  F^ant  is  not  threatened. 

Competency 

Stake  and  guy  a  newly-planted  tree;  wrap,  prune,  and  apply  anti-transplrants  to  a  young  tree 
Answers  to  Evaluation 


1. 

a 

2. 

c 

3. 

d 

4. 

b 

5. 

a 

6. 

d 

7. 

d 

8. 

c 

9. 

c 

10. 

d 

11. 

b 
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UNIT  VI  -     INSTAUATION  AND  MAINHENANCE  Name 
OF  TREES  AND  SHRUBS 

Data 

Lesson  2:     Post-Transplant  Care 


EVALUATION 

Circle  the  tetter  that  corresponds  to  the  best  answer. 

1.  When  staking  a  tree,  what  is  characteristic  of  a  glrdl^j  trunl(? 

a.  l-ias  been  tied  too  tightly 

b.  is  below  the  top  erf  the  stal<e 

c.  Needs  to  be  wrapped  tighter 

d.  Provides  support  for  the  plant 

2.  Why  is  staking  done? 

a.  To  protect  the  bark  oi  the  tree 

b.  To  support  trees  of  six  Inches  diameter  and  above 

c.  To  anchor  the  roots  untH  they  are  established 

d.  To  reduce  the  leaf  portion  to  bo  in  b^ance  with  the  roots 

3.  What  should  be  consWered  when  staking  w  guying  a  tree? 

a.  The  tree  siwuld  t>e  anchored  tightiy  enough  that  It  canned  move. 

b.  The  rootball  should  move  but  tiw  branches  should  not. 

c.  The  rootball  shoirid  be  the  or^y  part  that  does  not  move. 

d.  The  tree  should  be  able  to  bend  slightly  when  the  wind  Wows. 

4.  What  degree  should  the  angle  of  the  wires  to  the  ground  be  when  guying  a  tree? 

a.  15" 

b.  45" 

c.  65° 

d.  90" 

5.  When  guying  a  tree,  where  should  the  stakes  in  the  ground  be? 

a.  Angled  away  from  the  tree 

b  Angled  towards  the  tree 

c.  Straight  up 

d.  At  right  angles  to  the  tree 

6.  Where  should  the  protective  collar  be  placed,  when  guying  a  tree? 

a.  Below  the  third  set  of  branches 

b.  Above  the  second  set  of  branches 

c.  Below  the  first  set  erf  branches 

d.  Above  the  first  set  of  branches 
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7. 


How  tall  shoiM  stakes  be  fc^-  staking  a  tree? 


a.  As  tall  as  the  tree 

b.  One-third  the  height  erf  the  tree 

c.  One4iatf  the  height  oi  the  tree 

d.  Two-thirds  the  belgtn    t)^  tree 

8.  Where  shoiM  a  tree-wrap  begin  on  a  tree? 

a.  At  the  top    the  tree  trunk 

b.  Below  tt^  first  set  ct  branches 

c.  At  the  tx^ttom  of  the  tree  trunk 

d.  At  the  midpoint  cS  the  tree  trunk 

9.  When  should  paper  wrapping  be  removed  from  a  tree? 

a.  After  one  month 

b.  After  six  months 

c.  After  o.  year 

d.  Never 

10.  How  often  should  anti-transpirants  be  used? 

a.  Every  week 

b.  Every  month 

c.  Every  year 

d.  Only  when  necessary  If  moving  trees  In  hc^  weather  or  during  a  drought 

1 1 .  What  pruning  procedure  should  be  taken  after  a  tree  is  transplanted? 

a.  Always  prune. 

b.  Prune  If  It  was  not  recently  pruned  In  the  nursery. 

c.  Never  prune. 

d.  Prune  one-half  of  its  top  growth. 
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UNIT  VI  '  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  2:     Post-Transplant  Care 
Job  Sheet  2.1:  Staking  a  Tree 


JS  2.1 


Objective:    Upon  completion  df  this  Job  sheeit,  the  student  w81  be  able  to  sXake  young  trees. 

Note:  This  job  sheet  shoidd  be  done  in  conjunctton  with  Unit  VI,  Lesson  1,  Job  Sheets  1.2  through  14. 

Materials  and  Supplies  Needed: 

1.  Two  -  2*  X  2"  stalces  -  (The  length  depends  on  the  size  of  the  tree.  They  should  be  18"  deep  in  the 
ground,  and  no  higher  than  two-thirds  the  height  cf  the  tree.) 

2.  Wires  In  prcrtective  covering  (garden  hose  pieces) 

3.  Hammer 


1.  When  the  planting  hole  fs  half  full  of  soil,  drive  In  the  stalces  Into  the  undisturbed  so'A  beneath  the 
rootbali.  and  parallel  to  the  tree  trunl<. 

NOTE:  A  tree  already  growing  may  also  be  used- 

2.  Fill  in  the  remainder  of  soU. 

Note:  If  stal<es  are  Inserted  after  the  tree  is  planted,  avoid  sticlcing  the  stai<es  through  the  rootbatt. 

3.  Loop  the  wires  around  the  tree  tmnk  and  attach  them  to  the  stalces  within  two  Inches  of  the  top  of 
the  stake. 


Procedure: 
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UNIT  VI  '  INSTAULATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  2:     Post-Transplant  Care 
Job  Sheet  2.2:      Guying  a  Tree 


JS  2.2 


Objective:    Upon  completion  of  this  job  sheet  the  student  wBi  be  able  to  guy  wire  a  tree. 
Materials  and  Supple  Needed: 

1.  Guy  wires 

2.  3-4  compression  springs  (or  tumbickies) 

3.  Reinforced  material  or  rubber  hose  for  trunk  protection 

4.  3-4  pins  with  looped  ends  v 

5.  3-4  six-  to  eight 'inch  stakes 

6.  Reflective  flags 

Note:  A  tree  guying  kit  can  be  purchased  instead  of  obtaining  individual  supplies. 
Procedure: 

1 .  Attach  wire  with  protective  covering  around  the  tree  trunk  just  above  the  first  set  of  branches. 

2.  Attach  pins  to  the  ends  of  the  wires. 

3.  Stretch  the  wires  so  they  form  a  45"  angle  from  the  trunk  of  the  tree  to  the  ground  in  order  to 
measure  for  the  location  of  the  stakes. 

4.  Insert  stakes  in  the  ground  seven  irK:hes  deep  angling  av/ay  from  the  tree.  Be  sure  they  are  low 
enough  not  to  interfere  with  nvowing. 

5.  If  turnbuckles  are  used,  tighten  them  snugly. 

6.  Tie  reflective  flags  mWway  up  the  wire. 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  JS  2  3 

Lesson  2:     Post-Transplant  Care 
Job  Sheet  2.3:      Wrapping  a  Tree 

Objective:    Upon  rompietion  erf  this  job  sheet,  the  student  wfli  be  able  to  wrap  a  tree. 
Materia* )  and  Supplies  Needed: 

1 .  A  tree  to  wrap 

2.  Tree  wrap 

3.  Twine  or  ^ectrical  tape 

Prcx:edure: 

1 .  Beginnir^  at  the  base  of  the  trunk  at  ground  level,  sp>iral  the  wrap  upward  overlapping  about  one  half 
the  width  ol  the  material. 

2.  Wrap  to  the  first  limb. 

3.  Fasten  the  wrap  at  the  first  limb  by  spiralling  twine  around  the  trunk  in  the  opposite  direction,  or 
securing  it  with  electrical  tape. 


UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  3:  Pruning 

Objective:    The  student  will  be  able  to  prune  evergreens,  deciduous  trees,  shrubs,  hedges,  and  roses, 
Study  Questions 

1.  What  are  the  purposes  of  pruning? 

2.  What  are  the  plant's  responses  to  pruning? 

3.  How  do  the  two  types  of  pruning  cuts  affect  the  appearance  and  determine  the  growth 
habit  of  plants? 

4.  What  are  the  proper  procedures  for  pruning  tranches? 

5.  How  do  pruning  procedures  differ  when  pruning  evergreen  trees,  deciduous  trees, 
flowering  shrubs,  and  hedges? 

6.  What  are  the  pruning  procedures  for  roses? 

References 

1.  Landscaping  and  Turf  Management   (Student  Reference)  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS3.1:       Pruning  Cuts 

3.  Job  Sheet 

a)      JS3.1:        Making  Pruning  Cuts 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 


Lesson  3:  Pruning 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivation 

Pruning  should  begin  just  after  the  proper  pJant  is  selected  for  a  site  and  H  has  been  carefully  planted 
The  first  few  years  of  a  tree's  life  Is  indicative  of  the  h^lth  ct  the  tree.  Proper  pruning  when  a  tree 
Is  young  will  help  ensure  a  healthy  tree  when  H  is  mature, 

C.  Assignment 

D.  Sup*7n/is0d  study 

E.  Discussion 

1 .  When  a  tree  is  in  the  forest  in  its  natural  surroundings,  nature  has  ways  to  groom  and  protect 
the  tree.  A  tree's  neighbors  help  protect  it  from  strong  wind,  prune  its  lower  branches,  and 
help  it  fonn  a  shapely  crown.  When  a  tree  is  planted  in  an  open  lawn,  it  must  fend  for  itself 
unless  it  is  helped  by  pruning. 

What  are  the  purposes  of  pruning? 

a)  Increases  survival  rate  when  planting 

b)  Alters  sUe  and  shape  tree 

c)  Con-ects  undesirable  growth 

1)  Crossing  branches 

2)  Weak,  nan"ow.  crotches 

3)  Multiple  leaders 

4)  Water  sprouts 

d)  Removes  low-hanging  branches  or  ones  that  interfere  with  traffic 

e)  Reduces  heavy  fruit  load 

f)  Reduces  size  of  the  plant 

g)  Invigorates  new  growth 

h)  Removes  old,  weak,  wood;  broken  or  dying  branches  caused  by 

1)  Excess  shading 

2)  Insects 

3)  Diseases 

4)  Mechank^  injury 

5)  Lightening  Injury 

6)  Air  pdlution 

7)  Root  damage  caused  by 

(a)  Improper  fertilization 

(b)  Drought 

(c)  Excess  water 

(d)  Poor  soil  aeration 

(e)  Soil  pdlutlon 


V^37 


(0      Insects  arxl  diseases 


2.  Pruning  creates  one  erf  three  responses:  dwarfing,  invfgoratlon.  or  change  In  growth  habit. 
Ask  the  students  to  try  to  explain  why  a  tree  pruned  earty  In  the  season  shorlty  tooks  three 
times  as  big  as  it  was. 

What  are  the  plant's  responsea  to  pruning? 

a)  Dwarfing  -  overall  size  is  reduced 

b)  InvigoratkMi  -  trwe  nitrogen  supplied  to  fewer  txanc^  and  leaves 

c)  Change  in  grcmih  habit 

1)  Apk:ai  dOTninance  changed  by  pruning,  causing  lateral  branches  to  grow 

2)  Desirable  in  shrubs  and  hedges;  not  conifers  and  son^  deckluous  trees 

3.  Try  to  get  the  students  to  understand  the  dtffererrce  between  "heEd^vg  back"  and  thinning  out" 
Thinning  out"  implies  the  branch  is  being  completely  taken  out  and  in  ''heading  back"  is  simpty 
being  trimmed  back.  Have  students  complete  WS  3.1. 

How  do  the  two  types  of  pruning  cuts  affect  the  appearance  and  determine  the  growth 
habit  of  plants. 

a)  "Heading  t^ck"  -  cuts  l3ack  part  ol  the  branch  or  limb 

1)  Ughtcut 

(a)  StimUates  buds  near  cut 

(b)  Grows  the  directkMi  the  bud  faces 

2)  Heavy  cutting  -  latent     t^s  further  down  are  stimulated 
J)      Creates  a  bushier  fiiler  looking  plant 

4)      Shearing  -  removes  ordy  tip^  ot  stem 

(a)  Hedges 

(b)  Formal  look 

(c)  Dense  foliage  at  outer  extreme;  bare  on  inskle 

b)  "Thinning  out'  -  rerrwves  entire  shocrt  or  tranch 

1 )  Can  remove  a  branch  back  to  ancMher  branch 

2)  Can  remove  entire  shoc^  down  to  the  ground 
3}      Can  create  a  more  open,  slmj^tfled  look 

4.  Emphasize  to  the  students  that  making  an  improper  pruning  cut  can  be  more  detrimental  to 
a  tree  or  shrub  than  not  making  a  cut  at  all.  An  improper  cut  may  take  longer  to  heal,  thus 
allowing  greater  susceptibility  to  pests  and  diseases.  Have  students  compieta  JS  3.1.  The 
instructor  should  demonstrate  the  procedure  first. 

What  are  the  proper  procedures  for  pruning  branches? 

a)      Pruning  cut 

1)  Cut  one-founh  Inch  above  the  hud  at  a  45**  angle. 

2)  Use  pruning  shears. 

3)  Never  leave  a  stub. 

c)  Smaller  branches 

1)  Use  pruning  shears  or  lopping  shears. 

2)  Place  blade  against  the  tree  with  hook  to  the  outskie. 

3)  Cut  flush  with  main  trunk. 

4)  Use  a  pruning  saw  for  tight  spaces. 

(a)  Make  the  first  cut  on  the  underskJe. 

(b)  Make  the  second  cut  on  the  upper  skJe,  making  the  cuts  meet. 
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d)      Larger  limto 

1)  Use  a  pruning  saw. 

2)  Make  a  th:ee^rt  cut. 

(a)  Cut  hatf  way  through  the  under  side  of  the  limb,  three  to  four  Inches  out 

(b)  Cut  hatf  way  thrcMjgh  the  u(:^3er  side  of  the  limb,  three  to  four  inches  out 
from  ttw  first  cut, 

(c)  With  tfw  third  cut,  remove  most  of  the  stub.  Make  the  cut  outside  the 
wrinkled  bark.  whk:h  is  t'.ie  callus  layer,  on  the  upper  side, 

3)  Use  sharp  pruning  shears  when  spring  hedges, 

4)  Dress  wounds  over  one  and  c^e-half  Inches  wkje  wUh  tree  paint  immediately  after 
wound  is  made. 

Point  I  to  the  students  that  each  different  type  of  tree  or  shrub  has  Individual  pruning 
requirements.  They  must  know  the  flowering  process  shrute  or  ^se  they  might  remove  the 
flowering  buds  for  the  next  season.  A  client  wtti  not  be  happy  if  this  is  done. 

How  do  pruning  procedures  differ  when  pruning  evergreen  trees,  deciduous  trees, 
flowering  shrubSp  and  hedges? 

a)  Evergreen  plants 

1)  Whori-branching  (pine,  fir.  spnxje,  hen^ock) 

(a)  Prune  back  to  a  lateral  b^nch  or  a  bud. 

(b)  On  prfnes,  pinch  back  candles  to  prorrnMe  doser  whoris. 

(c)  On  sfxuces,  cut  half  of  the  terminal  shoot  to  dose  open  spaces, 

(d)  Avokj  damage  to  central  leader  or  train  a  lateral      replace  it  if  this 
happens, 

(e)  Never  cut  back  to  bare  wood. 

2)  Random  -  branchir  j  (Juniper,  yew,  artx>rvitae) 

(a)  Prune  almost  anytime  v^h  severe  pruning  in  April. 

(b)  Cut  back  long  branches  to  a  junctk>n  with  a  lateral, 

(c)  Prune  in  early  spring. 

(d)  Make  cuts  "back  in,* 

(e)  Do  not  cut  back  junipers  and  artx)rvitae  to  bare  wood. 

(f)  Yews  can  be  cut  t>ack  to  an  almost  bare  stub. 

b)  Very  young  deckJucKiS  trees 

1)  Pruning 

(a)  Determine  the  use  of  a  tree  in  a  landscape. 

(b)  Direct  Its  growth  habit. 

(c)  (Correct  structural  w^kness, 

2)  Choose  scaffold  branches. 

3)  Leave  temporary  branches  on  until  caliper  is  two  to  three  inches 

4)  Prune  to  regain  central  leader. 

c)  Young  to  medium-age  deciduous  trees 

1)  Remove  branches  with  angles  narrower  than  45**. 

2)  Choose  scaffold  branches, 

(a)  Leave  branches  18-24  inches  apart, 

(b)  Choose  those  spaced  as  well  as  possible  around  trunk, 

(c)  Leave  more  than  needed  the  first  year,  and  choose  the  strongest  the 
second  year, 

3)  Choose  well-placed  branches. 

4)  "Head  back*  bran^^i^:  ♦hat  are  larger  than  the  one  to  which  they  are  attached. 

d)  Mature  trees 

1)  Not  much  pruning  is  ni^eded,  If  well-malntained  when  younger 

2)  Do  maintenance  pruning;  removing  broken,  dead,  diseased,  and  crossing 
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3)  Thin,  to  open  canopy. 

4)  Topping,  heading,  or  stubbing  s^roiid  be  done  orty  when  absolutely  necessary 

5)  Prunlr^  large  tr^s  is  dangerous  without  proper  equipnrient. 

e)  Ornamental  decMuous  trec^ 

1 )  T^^y  can  be  ^ned  throughout  t^w  wtx)le  yrar, 

2)  Earty  spring  is  best  for  |:wnlr^, 

(a)  One  can  see  all  the  brarn:^. 

(b)  BixJs  are  soling. 

3)  Sumnw  pruning  is  sometlnies  dCM>e, 

(a)  2t  is  a  landscaper's  slow  time. 

(b)  One  may  rK>t  see  all  the  brarK^hes  through  the  leaves. 

4)  Fall  fxunlng  may  leave  a  tree  susce|:^iWe  to  winter  Injury, 

5)  Winter  ixuning  is  sometimes  done. 

(a)  It  is  a  landscaper's  slow  time. 

(b)  Winter  Injury  is  possible. 

f)  Shrubs 

1)  Spring,  flowering  shrubs  bloom  from  buds  produced  the  previous  season, 

(a)  Prune  immediately  after  flowering. 

(b)  Remove  weak  growth;  broken,  diseased,  and  crossing  branches  first;  using 
pruning  shears. 

(c)  Remove  crfder  canes  as  needed;  one-third  to  one-fourth  of  the  canes  each 
year,  using  lopping  shears, 

(d)  Some  shrubs  Woom  on  wood  older  than  one  year  old,  so  never  prune 
excessively. 

2)  Summer,  flowering  shrubs  bloom  from  buds  produced  the  current  season. 

(a)  Prune  anytime  before  growth  starts  in  the  spring. 

(b)  Prune  with  same  methods  as  spring,  flowering  shr>jbs, 

g)  Hedges 

1)  Prune  c^en  to  keep  In  shape;  anytime  during  the  year. 

2)  Prune  wWer  at  the  base  than  the  top. 

3)  Hedges  can  be  sheared  but  heading  back  looks  more  natural  and  informal. 

Poln*  (3ut  to  students  that  roses  require  special  pruning  procedures  according  to  climate  and 
type  of  rose. 


What  are  the  pruning  procedures  for  roses? 


a)  Newty-estabilshed 

1)  Do  not  cut  flowers  until  fall  of  the  first  year. 

2)  Leave  two  leaves  on  the  stem. 

3)  Do  light,  fall  pruning  and  more  thorough  pruning  In  the  spring. 

b)  Hybrid  teas,  floribunda,  and  grarxliflora 

1)  In  the  fall,  remove  only  the  tops  of  the  branches  that  catch  In  the  wind. 

2)  RenK)ve  not  less  than  18  inches,  urdess  winter  kflls  them. 

c)  Climbing  roses 

1)  Prune  in  late  spring  immediately  after  flowerir^. 

2)  Remove  cM  canes  past  flowering  dose  to  base. 

d)  Climbing  hyt>rid  teas  and  other  evertiloomlng  climt^ers 

1 )  Do  little  or  no  pruning  for  the  first  two  to  three  years. 

2)  Prune  Of^y  to  shape  and  reniove  dead  canes. 

3)  Prune  late  In  the  dormant  period  as  buds  break. 

4)  Leave  only  two  to  three  major  canes. 

5)  Allow  new  ones  to  develop. 


6)  Remove  old  canes  dose  to  groi^  level. 

7)  Keep  two  to  ttvee  main  canes, 
e)      Procedi^es  for  aM  roses 

1)  R^Tic^  aR  decKi  wood. 

2)  R^nove  diseased,  bt^m,  or  injured  wood. 

3)  Remove  shoots  from  ttw  base  that  are  ikA  from  tfw  main  plant, 

4)  Remove  c^os^ng  brar^hes  thrcxigh  the  c^er    the  plant  or  those  that  rub. 

5)  Prune  to  enhance  t^  shape  cS  the  piant 

6)  Remove  branches  to  allow  good  air  movement  thresh  the  plant, 

7)  Make  cuts  cxie-f(Hjrth       above  a  strw^  bud  facing  the  outskle. 

8)  Cover  large  cuts  wtth  pmming  wound  dressir^. 

9)  Make  cuts  dran  and  smooth  by  using  sharp  Fining  shrars. 

Other  activities 

1.  Obtain  pomiission  to  prune  the  landscape  plants  outskie  school.  Practice  kjentifylng  what 
types  d  cutting  needs  to  be  done,  Practtee  making  proper  cuts  according  to  the  procedure 
in  the  stiKient  reference.  The  students  shoiid  know  what  tools  shoirfd  be  used  for  each  cut. 

2.  Take  students  on  a  field  trip  to  practice  kientifying  pruning  cuts  that  need  to  be  made. 
Conclusion 

Being  able  to  klentify  the  pruning  cuts  that  need  to  t>e  made,  and  then  making  the  pnjning  cuts 
correctly,  are  the  two  keys  to  maintaining  healthy  trees  and  shrut>$. 

Competency 

Prune  trees,  shrubs,  hedges,  and  roses. 
Answers  to  Evaiuatkxi 

1  b 

2,  a 

3,  a 

4,  b 

5,  b 

6,  c 

7,  C 

8,  c 

9,  d 

10,  b 

11,  a 

12,  up  to  discretion  of  instructor 
Answers  to  Wori<  Sheet  3,1 

1,  a.  b,  e.  f,  a  I  ni,  o 

2,  d,  e,  f.  g 

3,  b,  c,  h,  I,  j 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  Name 
Lesson  3:     Pruning  Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  ans^i^. 

1 .  Where  should  a  "heading  back*  cut  be  made  when  pruning  a  small  branch? 

a.  in  between  the  buds 

b.  Just  above  the  bud 

c.  Just  below  the  bixJ 

d.  Through  the  biKl 

2.  Where  do  watersprouts  grow? 

a.  Along  horizontal  branches 

b.  At  the  base  of  the  tree 

c.  At  the  ends  of  branches 

d.  From  terminal  buds 

3.  When  should  spring  flowering  shrubs  be  pruned? 

a.  After  they  flower 

b.  Every  two  y^rs 

c.  Just  before  they  flower 

d.  When  they  are  dormant 

4.  Where  do  tree  suckers  grow? 

a.  Along  horizontal  branches 

b.  At  the  base  of  the  tree 

c.  At  the  ends  of  branches 

d.  From  the  terminal  buds 

5.  How  should  shrubs  be  sheared  into  hedges? 

a.  The  same  width  at  the  top  and  bottom 

b.  Wider  at  the  bottom 
c       Wider  at  the  top 

d.  Vase-shaped 

6.  When  can  plant  wounds  be  treated? 

a.  In  the  spring  or  early  summer 

b.  After  the  wounds  start  to  heal 

c.  As  soon  as  they  are  made 

d.  When  the  plant  is  dormant 


VI-43 


7.  Where  is  the  first  cut  made  when  making  a  three-part  cut? 

a.  Lower  side  df  the  branch  one  to  two  inches  away  from  the  trunk 

b.  UppersMe  cA  the  truf^  one  to  two  inches  away  from  Xtw  trunk 

c.  Lo^wr  sWe    the  bran^  th^ee  to  four  hxrfies  away  frwn  the  tmnk 

d.  Upper  side  erf  the  tnanch  three  to  fot^  incha>  away  frcxn  the  trunk 

8.  Where  shodd  the  Wade  be  placed  when  pruning  a  branch  with  lopping  shears? 

a.  Oose  to  the  trunk  on  the  lower  side 

b.  Away  from  the  truni<  on  the  lower  sMe 

c.  Close  to  the  trunk  on  the  u^^3er  skJe 

d.  Away  from  the  trunk  on  the  upper  skie 

9.  Where  shoukl  the  third  cut  be  made  when  cutting  a  large  limb  from  a  tree? 

a.  As  dose  to  the  tree  as  possible 

b.  Halfway  t^etween  the  er%j  of  the  stub  and  the  trunl< 

c.  Close  to  the  trunk  on  the  bottom  arxj  away  from  the  tiunk  on  the  top  of  the  stub 

d.  Past  the  wrinkled  l>ark  and  angled  slightly  out 

10.  What  is  the  most  desirable  ang^e  for  branch  attachment? 

a.  A  very  narrow  angle 

b.  At  right  angles  or  45**  angles 

c.  Hanging  down  from  the  truni(  at  85** 

d.  Angle  does  not  matter 

1 1 .  Which  of  the  following  Is  true  concerning  topping  a  tree? 

a.  It  is  unsightly  and  shouW  only  be  done  if  absolutely  necessary. 

b.  It  shouki  never  t>e  done. 

c.  It  produces  the  most  brautifid  trees, 
d-  It  is  the  most  desirable  way  to  prune. 

Select  the  branches  that  need  to  be  pruned  in  the  following  diagram. 
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UNIT  Vf  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 

Lesson  3:  Pruning 

Work  Sheet  3.1:     Prunlr^g  Cuts 

Answer  the  questions  below  by  iiKlicating  which  lettered  branches  should  be  removed. 

1 .      Which  eight  branches  should  be  removed  to  "head  back"  the  shrub  pictured  below? 
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3. 


Which  five  branches  should  be  pruned  In  the  tree  pictured  below? 


UNIT  VI  '  INSTALLATION  ANDMAINTENANCE  OF  TREES  AND  SHRUBS 
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Lesson  3:  Pruning 

Job  Sheet  3.1 :       Making  Pruning  Cuts 

Objective:  Upon  completion  of  this  job  sheet  the  student  wfll  be  able  to  make  a  pruning  cut  used  for 
''heading  back  "  This  is  for  removing  a  small  brarKJh  from  a  tree  and  removing  a  large  branch 
from  a  tree. 

Materials  and  Supplies  Needed: 

1 .  Hand  pruning  shears 

2.  Lopping  shears 

3.  Pruning  saw 

Procedures: 

1.  "Heading  back"  using  hand  pruning  shears  (Figure  3.1) 

a.  Choose  the  place  to  cut.  If  the  bud  Is  facing  outward  the 
branch  will  face  outward. 

b.  Make  the  cut  one  fourth  inch  above  the  bud  at  a  45**  angle. 

2.  Removing  a  small  branch  using  lopping  shears.  (Figure  3.2) 

a.  Select  the  branch  to  be  removed. 

b.  Place  the  lopping  shears  around  the  branch  with  the  Wade  of 
the  shears  closest  to  the  main  trunk,  and  the  hook  t>elow  and 
away  from  the  plant. 

3.  Removing  a  small  branch  using  a  pruning  saw 

a.  Select  the  branch  to  be  cut. 

b.  Make  the  first  cut  l^ow  the  br^^nch  half  way  through  the 
branch. 

c  On  the  upperskJe  of  the  branch,  line  the  saw  up  with  the 
lower  cut, 

d.  Make  the  second  cut  on  the  upper  side  of  th^  branch  to  meet 
the  first,  lower  cut. 

e.  Be  cautious  of  the  falling  branch. 

f.  Paint  wound  with  pruning  sealer 
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Removing  a  larger  limb  using  a  prunb>g  saw  (Figure  3.3) 


a.  SeiGCA  ihe  branch  to  be  renioved. 

b.  Make  the  first  cut  on  the  urxier  side  the  limb  three  to  four 
inches  out  from  the  trunk. 

Make  the  secc^  cut  on  tf^  upper  side  of  the  limb  about  one 
to  two  inches  out  from  tfie  trunk.  The  tree  limb  wfli  f^l  away. 
Be  cautkxis  of  tt>e  fatliitg  limb. 

d.  Make  the  third  cut  to  remove  the  remaining  stub.  Cut  outskle 
the  callus  la^w;  do  not  cut  flush  with  tJw  trunk.  A  cut  that  Is 
too  dose  w«l  cause  slow  healing  and  chance  of  disease 
Invaston. 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  4:  Fertilizing 

Objective:    The  student  will  be  able  to  explain  how  to  detetmine  the  nutrients  needed  by  plants,  their 
function  In  plants,  symptoms  of  deficiency,  and  how  to  use  a  fertBlier  label. 

Study  O'jestions 

1.  Of  the  sixteen  elements  essential  for  proper  plant  growth,  which  are  macronutrients  and 
which  are  micronutrients? 

2.  How  do  these  nutrients  affect  plant  growth? 

3.  What  are  the  visible  symptoms  of  nutrient  deficiency  in  plants? 

4.  What  information  is  found  on  a  fertilizer  label? 

5.  In  what  three  forms  is  nitrogen  available  to  plants? 

6.  How  does  the  type  of  soil  and  pH  affect  the  absorption  of  nutrients  to  the  plant? 

7.  In  wtiat  ways  can  nutrient  needs  be  determined  for  plants? 

8.  What  are  the  benefits  of  fertilizing  trees  and  shrubs? 

9.  What  are  three  types  of  fertilizer? 

10.  What  are  the  methods  of  applying  fertilizer? 

11.  When  should  trees  be  fertilized? 

12.  What  is  the  formula  for  figuring  fertilizer  cost? 

References 

1.  Landgcapinq  and  Turf  Management  (Student  Reference).  University  of  Missouri  Columbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Transparency  Master 

a)      TM4,1:       Fertilizer  label 

3.  Work  Sheet 

a)      WS4,1:       Fertilizer  Calculations 

4.  Job  Sheet 

a)      JS4.1:        Fertilizing  a  Tree  Using  the  Soil  Incorporation  Method 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  4:  Fertilizing 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson, 

B.  Motivation 

Nutrients  are  essential  for  proper  plant  growth.  Being  aWe  to  diagnose  and  treat  a  nutrient  deficiency, 
is  necessary  when  maintaining  a  landscape. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Ask  students  to  list  the  elements  they  think  a  |:^ant  needs  for  good  growth.  List  them  on  the 
board.  Write  the  mnemonic  devise  on  the  board  and  explain,  ("C.  Hopkins  Cafe  managed  by 
mine  couzins  Mo  and  Cleo), 

Of  the  sixteen  elements  essential  for  proper  plant  growth,  which  are  macronutrients  and 
which  are  micronutrients? 

a)  Macronutrients 


b) 


1) 

Carbon  (C) 

2) 

Hydrogen  (H) 

3) 

Oxygen  (0) 

4) 

Phosphorous  (P) 

5) 

Potassium  (K) 

6) 

Nitrogen  (N) 

r, 

Sulphur  (S) 

8) 

Calcium  (Ca) 

9) 

Magnesium  (Mg) 

Micronutrients 

1) 

Iron  (Fe) 

2) 

Boron  (B) 

3) 

Manganese  (Mn) 

4) 

Copper  (Cu) 

5) 

Zinc  (Zn) 

6) 

MolytxJenum  (Mo) 

7^ 

CNorWe  (O) 
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2.      Ask  the  students  to  give  the  function  of  each  nutrient  needed  List  them  on  the  board  (See 
Chart.) 

How  do  these  nutrients  affect  plant  growth? 

a)      Role  of  phosphorus  in  plant  growth 
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1)  Stimdat^  rod  formation  and  growth 

2)  Gives  a  rapid  and  vi^K^xx^  start  to  plants 

3)  Essential  to  energy  transfer 

4)  Hastens  maturity 

5)  StimuiatTC  biooming 

6)  PrcxTK^es  disease  resioiaifv;e 

b)  Role  of  potassium  in  plartf  growth 

1)  Pronx>tes  irrcreased  vigor  and  disease  resi^rK:e  to  plants 

2)  Essential  to  the  forrration  and  transfer  ol  starches,  sugars,  and  oils 

3)  Prcwnotes  enzyme  activation 

c)  Role  of  nitrogen  in  plant  growth 

1)  Induces  rapid  vegetative  growth 

2)  Necessary  for  cNcxc^yfl  manufacture 

3)  Produces  a  healthy,  green  color 

4)  Important  to  synthesis  and  structure  of  protein  molecules 

d)  Rde  of  sulphur  in  ^ant  growth 

1)  Encourages  more  vigorous  growth 

2)  Promotes  rc»t  growth 

3)  Essential  to  the  formation  of  some  proteins 

e)  Role  of  calcium  In  ^ant  growth 

1)  Improves  general  plant  vigor 

2)  A  component  of  the  cell  wall 

3)  Needed  for  c^i  division 

4)  Promotes  early  roc^  formation  and  growth 

5)  Influences  the  absorption  of  other  plant  nutrients 

f)  Role  of  magnesium  in  plant  growth 

1)  Aids  in  the  transpm  of  phosphorus 

2)  Influences  absorption  of  other  ^ant  nutrients 

3)  Aids  in  translocation  of  starch 

g)  Role  of  iron  in  plant  growth 

1 )  Acts  as  an  electron  carrier  in  enzyme  systems  that  cause  oxidation  to  occur 

2)  Essential  to  cNorophyll  production 

h)  Role  of  boron  in  p^nt  growth 

1)  Influences  water  absorption 

2)  Aids  in  translocation  of  sugar 

i)  Role  of  manganese  in  plant  growth 

1)  Essential  in  ^ant  metabolism 

2)  Essential  for  certain  nitrogen  transformations  in  plants 
j)       Role  of  copper  in  plant  growth 

1)  Acts  as  an  electron  carrier  in  enzyme  systems 

2)  Invdved  in  plant  respiration 

3)  Aids  in  utilizing  iron 

4)  Needed  for  photosynthesis 
k)      Role  of  zinc  in  prfant  growth 

1)  Important  to  plant  metabolism 

2)  Involved  in  the  formation  of  some  growth  hormones 

3)  Involved  In  the  reproduction  processes  of  certain  plants 

4)  Important  to  protein  synthesis 
I)       Role  erf  molybdenum  in  plant  growth 

1)  Essential  to  plant  dev^opment  and  reproduction 

2)  Acts  as  an  electron  carrier  in  enzyme  systems  which  bring  about  oxidation 
reduction  reaction  in  plants 

3)  Does  not  take  prface  in  the  absence  of  micro-nutrients 
m)      Role  of  chlorine  in  plant  growth 
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1)  Affects  root  gro»vth,  but  little  more  Is  known  about  effect  on  plants 

2)  More  likely  to  be  toxk:  than  deficlef^ 

Ask  the  students  to  name  the  nutrient  defictencies  foind  In  plants.  Ust  them  on  the  board. 
(See  chart.) 

What  are  the  visible  eymptoriM  of  nutrient  deficiency  in  plante? 

a)  D^iency  symptoms  ci  phosf^xxous 

1)  Slow  gro^  and  maturity 

2)  Furbish  leaves,  stems,  and  branches 

3)  Stunting  of  growth 

4)  Premature  leaf  dn^p 

b)  Deficiency  symf^CHns  pc^sslum 

1)  McAttIng,  spc^ir^,  streakir^.  or  curling  of  leaves 

2)  Leaves  scorched  on  the  margins  or  tips 

3)  Buming  at  tip  oH  leaf  and  (xoceeding  downward 

c)  Deficiency  symptoms  of  nitrogen 
1  >      Sickly  yellow-green  cdor 

2)  A  distinct,  slow  and  stunted  growth 

3)  Drying  up  or  buming  of  leaves  which  starts  at  the  bottom  of  the  plant  and 
proceeds  upward;  drying  starts  at  the  top  of  the  bottom  leaves  and  proceeds 
down  the  center  along  the  mkJ-rib 

4)  Increased  fall  color 

d)  Deficiency  symptoms  of  sulphur 

1)  Young  leaves  light-green  with  even  lighter  veins 

2)  Stalks  short  and  slerxier 

3)  Plant  growth  slow  and  stunted 

e)  Deficiency  symptoms  of  calcium 

1)  Young  'eaves  in  terminal  bud  hooked  in  appearance,  then  die  at  the  tips  and 
along  tr^  margin 

2)  Roots  shon  and  branched 

3)  Leaves  have  wrinkled  appearance 

4)  Exhibits  deftelency  symptoms  of  other  nutrient  deficiencies,  since  the  proper 
balance  of  calcium  influences  absorption  of  c^her  nutrients. 

f)  Deficiency  symptoms  of  magnesium 

1)  Loss  of  green  color  starting  in  the  bottom  leaves  and  later  moving  up  the  stalk 
veins  remaining  green 

2)  Slender  and  weak  plant  sterr, 

3)  Mottled  leaves 

4)  Leaf  tips  turned  or  cupped  upward 

g)  Deficiency  symptoms  of  iron 

1)  Mottled  young  leaves,  principal  veins  remain  green 

2)  Short  and  slender  stalks 

h)  Deficiency  symptoms  of  boron 

1)  Young  leaves  of  terminal  bixJs  light -green  at  base,  scorched  bronze  or  red  color 

2)  In  later  growth,  leaves  twisted  and  stalk  dries  back  to  the  terminal  bud 

3)  Stunted  roots 

4)  Stems  cracked,  brown  Inskje 

i)  Deficiency  symptoms  of  manganese 

1)  Spots  cA  dead  tissue  scattered  over  leaves 

2)  The  smallest  veins  green  producing  a  checkered  effect 

3)  Leaves  limp  and  curled 

j)       Deficiency  symptoms  of  copper 
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1)  Young  leaves  permanentiy  wited  spewing  or  meting       at  tip 

2)  The  twig  or  stalk  Just  below  tip  and  seed  head  becomes  weatc 
k)      Defteiency  sym^oms  erf  zinc 

1)  1^  spcks  In  areas  between  veins  and  eventubJty  secondary  and  even  primary 
veins 

2)  Leaves  thtek,  small,  pointed,  and  narrow 

3)  tmermxles  short 

I)       Deftelency  symfMwns  of  nrKrfybdenum 

1)  Leaves  simflar  in  color  to  those  defkrient  in  nitrogen  (stekly.  yetlow-green) 

2)  Marginal  so^cNng  and  rolling  with  radioed  wklth 

3)  Short  Intemodes  with  severe  d^iency 

4)  Rowers  few  arxj  smalt  with  severe  defk^iency 

m)     Deficiency  symptoms  erf  cNorine  -  loyally  not  deficient  -  no  sign  known 

4.  Show  TM  4.1 :  Fertilizer  l^bel.  Ask  the  students  to  explain  what  each  of  the  items  are. 
What  information  is  found  on  a  fertilizer  label? 

a)  Analysis 

b)  Ratio 

1 )  Low  analysis 

2)  High  analysis 

3)  Relative  proportion 

c)  Fertilizer  formiia 

d)  Types  erf  fertyizer 

1)  Organic 

2)  Dry  inorganic 

3)  Liquid  Inorganic 

5.  Humans  need  nutrients  and  minerals  to  keep  their  bodies  healthy.  Minerals  are  available  in  the 
form  of  rocks.  Humans  are  unable  to  use  a  mineral  in  rock  fomi.  It  must  t>e  broken  down  into 
small  partk:ies  arxi  absorbed  by  plants.  People  eat  tf^  plants  to  absorb  needed  minerals 
Plants  are  similar  in  how  they  absorb  nitrogen.  The  nitrogen  must  be  in  a  form  that  the  roots 
can  absorb. 

in  what  three  forms  is  nitrogen  available  to  plants? 

a)  Sodium  nitrate 

1)  HigWy  soluble 

2)  Lowers  pH 

3)  Organte 

b)  Ammonium  nitrate 

1)  Less  sduNd 

2)  Lowers  pH 

c)  Urea  formaldehyde 

1)  Sduble,  but  slow  to  release 

2)  Lowers  pH 

3)  Organic 

6.  Refer  the  student  to  the  pH  availability  figure  in  Unit  II.  If  more  and  more  fertilizer  is  applied 
to  a  plant  and  ft  still  looks  deflctent  in  nutrients.  It  is  because  the  pH  is  inhibiting  the  absorption 
of  nutrients.  Money  is  wasted  on  fertBizer  if  the  pH  wm  not  let  It  be  absort>ed. 

How  does  the  type  of  soH  and  pH  affect  the  availability  of  nutrients  to  the  plant? 
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a)  Type  erf  soR  -  day  and  s&t  hotd  more  nutrients 

b)  pH 

1)  If  too  high  or  low.  it  can  tie  up  nutrients. 

2)  To  loww  pH  use  the  folfowlng. 

(a)  Aluminum  sulphate 

(b)  Sidphui 

(c)  Iron  siriphate 

3)  To  raise  pH  use  the  fdlowing. 

(a)  Calcium  (gypsum) 

(b)  Ume 

4)  Be  aware  that  one  pH-altering  substance  can  make  son^  nutrients  toxic,  while 
making  others  unavaBable. 

Have  students  take  a  soH  samii^e.  Prepare  it  to  send  to  the  local  county  extension  agent  for 
analysis.  Use  UMC  GukJe  9109  "Submitting  a  Sofl  Sample  for  Testing".  Ask  the  agent  about 
having  a  foliar  nutrient  test  6(x^e.  GukJe  s^^t  9110  "Sampling  Your  Sol  for  Testing**  will  be 
h^pful  for  taking  the  sample.  Guide  9111  "Usir^  Your  SoB  Test  Resufts"  will  be  helpful  in 
interpreting  the  resutts. 

in  what  ways  can  nutrient  needs  be  determined  for  plants? 

a)  Signs  of  low  nutrition 

1)  Poor  tree  growth 

2)  Pale  green  or  yellow  l^ves 

3)  Mottled  patterns  between  veins 

4)  Dead  spots 

5)  Stunted  leaves  or  early  loss  of  leaves 

b)  Measure  tree  growth 

1)  Current  season  growth  -  from  tip  to  first  set  of  bud  scale  scars 

2)  Prevk>us  season  growth  -  the  distance  between  these  bud  scale  scars  and  the 
next  set  down 

c)  General  tree  vigor  determined  by  measuring  several  twigs  during  past  3-4  years 

Fertilizers  are  great  to  pick  up  where  nature  left  off.  All  the  nutrients  a  plant  needs  are  not 
always  found  in  the  soil.  Supplementing  with  fertilizer  helps  ensure  that  the  life  of  a  tree  will 
be  a  long  and  healthy  one-  It  is  similar  to  the  reason  humans  take  vitamin**,  to  ensure  they  get 
all  the  nutrients  they  r  eed  to  stay  healthy. 

What  are  the  benefits  of  fertilising  trees  and  shrubs? 

a)  Improves  the  overall  vigor 

b)  Makes  leaves  grow  larger  and  darker  green 

c)  Encourages  rapW  growth  of  young  trees 

d)  Maintains  general  health  of  landscape  plants 

e)  Makes  plants  less  susceptit>le  to  certain  pests  arxi  diseases 

f)  Prevents  further  decline 

The  type  of  fertilizer  used  deperxls  on  how  often  landscaper  want  or  can  make  application 
The  Ik^uW  or  water  soluble  fertilizers  last  the  shortest  amount  of  time.   The  slow  release 
fertilizers  tend  to  last  the  longest  but  are  also  more  expensive.  Lardscapers  have  to  determine 
what  is  more  expensive;  the  fertilizer  or  the  labor  it  takes  to  supply  It. 
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What  are  three  types  of  fertiiizer? 

a)  Dry 

b)  Liquid 

c)  Organic 

10.  Have  the  students  fertyize  an  established  tree  on  the  school  campus.  Use  JS  4.1 . 
What  are  th^»  methods  of  appiylr^  fertilizer? 

a)  Surface  application 

b)  SoR  irxx>rporation 

c)  Fc^lar  sprays 

d)  Fertilizer  s^kes  and  slow  release  p^lets 

1 1.  Just  as  humans  eat  when  they  are  the  most  hungry;  trees  should  be  fertilized  when  they  most 
need  it;  when  they  are  rapidly  growing. 

When  should  trees  be  fertilized? 

a)  When  rapidly  growing 

b)  Nitrogen  -  two  weeks  t)efore  spring  growth 

c)  Do  not  fertilize  in  late  summer 

1)  Results  in  winter  damage 

2)  Better  fall  color 

d)  Foliar  sprays  -  after  a  few  leaves  reach  mature  size 

12.  Have  the  students  complete  WS  4.1.  Estimating  Fertilizer  Cost 
What  is  the  formula  for  figuring  fertilizer  cost? 


F.  Other  Activity 

Take  the  students  on  a  field  trip  to  kJentify  as  many  nutrient  deficiencies  as  possible  in  the  prfants  they 
see.  Have  them  recommend  a  nutrient  that  would  correct  the  deficiency. 

G.  ^?'^n!usion 

The  macronutrients  nitrogen,  phosphorus,  and  potassium  are  the  three  most  important  nutrients  to 
plants.  Micronutrients  are  also  essential,  but  in  lesser  amounts.  All  plants  benefit  from  fertilizer 
applicatk>ns. 

H.  Competency 

Fertilize  trees  arwj  shrubs. 


(A)rea  (R)ate 
400  square  feet  x   1  pound  Nitrogen 
1,000  square  feet 


(N)utr^  analysis 

X  100  POtin<j§  fg>1   =  4  lbs 
10  pounds  of  N 
of  fert. 


N  =  Nitrogen 
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Answers  to  Evaluation 


1. 

c 

2, 

a 

3. 

c 

4. 

d 

5. 

c 

6. 

b 

7. 

a 

8. 

c 

9. 

a 

10. 

c 

11. 

a 

12. 

d 

13. 

b 

Answers  to  Work  Sheet  4.1 


1.    165  sq  ft  X  3  IbsP  x    100  lbs  fert.  «  59.400  =  7.43  lbs  fart. 

1.000  sq  ft  8tbsP  8,000 


2.   707  sq  ft  X  2  lbs  N  x    100  lbs  fert.  =  141.400  =  14.14  lbs  fert. 

1.000  sq  ft  10  lbs  N  10.000 


3    79sqftx    3lbsN  x    100  lbs  fert.  x    $7.99       =  189.363 

1.000  sq  ft  10  lbs  fert.       10  lbs  N  100,000 


4.   64sqftx    1  IbN  x    100  lbs  fert.  x    $2.25       =  14.400 

1,000  sq  ft  6lt)sN  5  lbs  fert.  30,000 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  Hatxie 
Lesson  4:    Fertfllzli^  Date 


EVALUATION 


Circle  the  letter  that  conrespoode  to  the  beet  answer. 


1 ,  Which  are  macronutrtents  for  plants? 

a.  Calcium,  nitrogen,  lrw> 

b.  Copper,  sulphur,  borcwi 

c.  Magnesium,  potassium,  siri^ur 

d.  Phosph<KXHis,  potassium,  manganese 

2.  Which  are  mteronutrients  for  ftonts? 

a.  BorOT,  Iron,  copper 

b.  Chlorine,  phosphorus,  magnesium 

c.  Manganese,  rrK)iytxJenum,  calcium 

d.  Zinc,  cNorine.  magnesium 


3.      How  many  pounds  of  1 1  -10-10  fertilizer  should  be  applied  to  a  bed  that  measures  15  by  75  feet  if  the 
desired  rate  of  application  is  one  pound  erf  nitrogen  per  I.CXX)  square  feet? 


• a.  7.5 

b,  B.4 

c.  10-2 

c*.  11.0 


4,  What  may  be  caused  by  heavy  nitrogen  applications  to  plants? 

a.  Roral  initiation 

b.  Lower  soluble  salts  In  the  sofl 

c.  Longer  stem  intemodes 

d.  Vegetative  growth 

5.  In  what  nutrient  is  a  tree  deficient  when  the  leaves,  stems,  and  branches  turn  a  purplish  color? 


a.  Iron 

b.  Nitrogen 

c.  Phosphorus 

d.  Potassium 

6.      What  nutrient  is  deficient  in  a  tree  that  has  a  sickly,  yellow-green,  leaf  color,  fs  slow  growing,  and  the 
bonom  leav^  are  browning? 


a.  Iron 

b.  Nitrogen 

c.  Phosphorous 

d.  Potassium 
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7.  What  wil  heavy  phosphorous  applk:atk>n8  to  plants  cause? 

a.  Roral  tnftiatkKi 

b.  Lx>wer  soluble  safts  in  the  sol 

c.  Lor^er  ^em  irrtemodes 

d.  Vegetative  growth 

8.  Wfiat  ratto  does  the  fertlizer  analysis  10-15-5  have? 

a.  1-1-1 

b.  3-4-2 

c.  2.3-1 

d.  2-7.5-2.5 

9.  What  could  be  mbced  with  soa  to  lower  the  pH? 

a.  Aluminum  sulphate 

b.  Agriciitural  lime 

c.  Nitrogen 

d.  Phosphoiuus 

10.  When  is  the  best  time  to  fertilize  trees? 

a.  in  the  early  winter 

b.  In  mid- August 

c.  in  late  winter 

d.  New  Year's  Day 

1 1 .  Which  of  the  following  is  OQi  a  reiiaWe  way  to  determine  if  your  tree  needs  fertilizer? 

a.  Bark  analysis 

b.  Foliar  analysis 

c.  Look  at  the  tree 

d.  Soil  test 

12.  How  can  tree  growth  be  determined? 

a.  By  counting  bud  scale  scars 

b.  By  counting  buds 

c.  By  counting  the  number  of  leaves  on  the  tree 

d.  By  measuring  the  distance  t>etween  bud  scale  scars 

13.  In  what  area  should  fertilizer  be  apf^ied  to  trees? 

a.  Just  around  the  trunk 

b.  Slightly  beyond  the  branch  spread 

c.  Three  feel  out  from  the  trunk 

d.  Twet'/e  feet  oiA  from  the  trunk 


^  '1 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  WS  4.1 

Lesson  4:  FertBlzIr^ 

Work  Sheet  4. 1 :     FertBlzer  Calcuiations 

Complete  the  follovidng  questions. 

1.      How  many  pounds  of  6-8-4  fertBlzer  stxHid  be  applied  to  an  area  15  x  11  feet  If  three  pounds  P 
^osphorus)  Is  wanted  per  1 ,000  square  feet? 


If  the  extension  agent  recommends  an  application  of  10-^-10  fertilizer,  at  the  rate  of  two  pounds  N 
per  1 ,000  square  feet  around  a  tree  with  a  branch  spread  of  30  foot  diameter,  how  much  fertilizer 
would  be  needed? 


A  ten  pound  bag  of  10-20-10  fertilizer  costs  $7.99.  what  wfll  It  cost  to  apply  three  pounds  of  N  per 
1,(X)0  square  feet  around  a  tree  with  a  branch  sjyead  of  10  iocA  diameter? 


The  branch  spread  of  a  tree  Is  has  a  9  foot  diameter  canopy.  How  much  wodd  It  cost  to  apply  i 
pound  of  N  per  1 ,000  square  feet  of  a  6^-4  fertBlzer  that  costs  $2.25  per  5  pound  bag? 


UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  JS  4.1 

Lesson  4:  Feftltzkig 

Job  Sheet  4.1 :      Fertllzlng  a  Tree  Using  the  Sol  Incorporation  Method 

Ob;'>ctlve:    Upon  complellon  of  this  Job  sheet,  the  student  wBI  be  able  to  fertSlze  a  tree. 
Materials  and  Supplies  Needed: 

1.  Water  sprinkler 

2.  Hose 

3.  Measuring  tape 

4.  So8  auger  or  orre  Inch  iron  rod 

5.  Measuring  cup 

6.  2-1-1  or  3-1-1  ratio  fertBizer  (graniriar) 
Procedure: 

1.  Soak  the  son  t>eneath  the  tree  the  day  before  the  tree  will  be  fertBized,  if  the  soil  is  nol  nroist. 

2.  Measurt  the  tree  trunk  four  and  one-half  feet  from  the  ground.  If  the  tree  trunk  Is  less  than  six  inches 
use  one  to  two  pounds  of  ferlfllzer  per  year.  If  the  tree  is  more  than  six  inches  use  two  to  four 
p>cunds  per  year. 

3.  Calculate  the  amount  of  fertBizer  by  multiplying  the  tree  trunk  diameter  by  the  proper  rate  of  fertilizer. 
Example:  four  Inches  x  two  pounds  per  year  =  eigfit  pounds  fertilizer  needed. 

4.  With  a  soH  auger  or  one  Inch  Iron  rod.  drfll  10-15  Mes  for  every  Inch  of  trunk  diameter. 

5.  Calculate  the  numbor  of  holes  needed  by  miitiplying  the  trunk  diameter  by  the  number  of  holes  for 
each  inch.  Example:  four  Inches  x  15  holes  =»  60  holes  total. 

6.  The  holes  shoiJd  l>e  1 2"  - 1 5'  deep.  Place  the  holes  atxJUt  two  feet  apart  in  concentric  circles  around 
the  trunk.  Tfie  inner  circle  shoukJ  be  two  feet  away  from  the  trunk.  The  outer  circle  should  be 
beyond  the  diameter  of  the  branch  spread. 

7.  Apply  one-fourth  to  one-half  cup  of  feriHIzer  to  each  hole. 

8.  Calculate  exactly  how  much  fertilizer  shoi^  be  applied  to  each  hole  by  multiplying  the  number  of 
pounds  needed  by  16  ounces  (16  ounces  In  a  pound)  to  get  the  total  numt)er  of  ounces  needed. 
Then  dMde  the  number  cH  ounces  by  the  number  erf  holes  to  get  the  numt>er  of  ounces  per  hole. 
Then  convert  ounces  to  cups  by  dividing  the  number  oi  ounces  per  hole  by  eight  ounces  (eight 
ounces  in  a  cup).  The  decimal  equivalent  of  one-fourth  cup  =  .25,  one-third  cup  =  .33.  and  one-half 
cup  =  .5. 

Example:     8  pounds  x  16  ounces/pound  =  128  ounces 
128  ounces  +  60  holes  =  2,13  ounces  per  hole 
2.13  ounces  +  8  ounces/cup  =  266  cups  per  hole 
.266  =  slightly  over  one-fourth  cup  but  not  one-third  cup 

9.  Soak  the  area  with  a  lawn  sprinkler.  The  holes  may  fc>e  left  open  or  dosed  as  desired. 
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UNIT  VI '  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
Lesson  5:    Irrigation  and  Drainage 

Objective:    The  ^udent  wBI  be  able  to  determine  when  and  how  much  to  kr^te  and  what  methods  to 
use. 

Study  Questions 

1.  What  tactors  ahouid  be  ccHiaMered  vt^en  figuring  how  often  and  at  what  rate  treea  and 
shrubs  should  be  watered? 

2.  What  makes  the  wat^ng  requirements  different  for  established  and  newiy-planted  trees 
and  shrubs? 

3.  What  are  the  various  Irrigation  systems  used  wtien  watering  trees  and  shrubs? 

4.  Wfiat  irrigation  and  drainage  factors  should  be  considered  for  trees  in  landscape 
planters? 

References 

1.       Landscaping  ard  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 

2       Job  Sheet 

a)      JS  5.1 :        Determining  the  Amount  erf  Water  Applied  by  a  Sprinkler 


UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 


Lesson  5:     lrrlgatk>n  and  Drainage 


TEACHING  PROCEDURES 

A.  Review  Unit  M,  Lessons  2  and  3. 

B.  Mctflvatk>n 

Supplying  enough  moisture  to  a  tree  te  rrot  as  easy  as  a>e  may  think.  When  applying  water  by  hand, 
it  is  easy  fc^  the  person  to  g^  tired  before  the  tree  gets  enough  water.  DermMistrate  watering  a  tree 
by  hand.  Water  for  or^  to  two  minutes  then,  with  a  ^de,  dig  dcwn  Into  the  soH  to  shew  how  far 
the  water  has  penetrated  the  soB.  Probably  It  only  penetrated  two  to  three  inches.  Explain  that  most 
of  the  feeder  roots  (the  roots  that  tai<e  up  the  most  water)  are  three  feet  below  the  soH  surface. 


C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Create  this  scenerio:  a  student,  Joyce,  was  given  a  job  of  keeping  a  valuable  tree  alive  one 
summer.  Joyce  wMI  be  paid  $500  at  the  end  of  the  summer  if  the  tree  survives.  Ask  the 
students  how  they  would  determine  how  often  and  how  much  to  water  this  valuable  tree. 

What  factors  should  be  conskJered  when  figuring  how  often  and  at  what  rate  trees  and 
shrubs  should  be  watered? 

a)  IndMdual  plant  requirements  and  age 

b)  Weather 

1)  Temperature 

2)  Wind 

3)  HumWity 

4)  Hours  erf  radiatton 

c)  Time  and  amount  dt  last  rainfall 

d)  Hod  system 

1)  Deep  and  wkie  spreading,  more  opportunity  for  water 

2)  Shallcw  roots 

(a)  Only  have  top  three  feet  erf  sofl  to  get  water  from 

(b)  Need  water  more  often 

e)  Type  :^  soil 

1)  Sandy  soH  holds  less  water  than  a  clay  so8. 

2)  Water  moves  more  ouickly  Jhrough  sand  than  day, 

3)  Plants  absorb  water  between  field  capacity  and  wilting  point. 

4)  Water  rarely  moves  sWeways. 

f)  Watering  practices 

1)  Thorough,  but  infrequent  wittering  \z  best. 

2)  Frequent,  light  watering  causes  shallow  roots. 

3)  Frequent,  heavy  watering  causes  waterlogged  roots. 

4)  Ovenvatering  Inches  out  nutrients  and  drowns  roots. 

g)  Knowing  when  to  water 
1)      Signs  from  plant 
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(a)  WSted  tmvm 

(b)  Change  ^  leaf  coicx,  daf1(-gr00n  to  gray-green 

(c)  Leaves  chai^ied  from  shfaiy  to  diJ 

2)  Evapotranei^rEtfion  and  avalatrfe  nx>teture 

3)  T^wlom^er 

4)  Testfrig  8<^  by  fedir>g 

Because  a  baby  is  OTie^ter  than  aduft  earned  hoM  as  much  food  water  as  an  adult. 
Therefore,  a  baby  must  be  fed  more  ollw  to  siq>pty  the  eriergy  rweded  to  survive.  The  sarro 
can  be  used  a  smaR,  newty-pianted  trM.  The  rtx^  systmi  erf  a  r^wtyi^lanted  tree  is 
smafl  and  cann<M  absorb  as  miK:h  water  as  a  lar^,  establis^^ed,  rod  syttem.  Therefore,  it 
mu^  be  watered  rm>re  often.  A  ^xmg  tree  wS  not  handRe  nx^ure  stress  as  weH  as  an  c^er. 
established  tree.  Since  is  smaller  k  does  txA  hold  as  much  water  In  rese-'e  as  an  older  tree. 

What  makes  the  watering  requirements  different  for  established  arnf  newfy-plamed  trees 
and  simibs? 

a)  Newly-planted  trees  and  shrubs  have  a  very  limited  root  system. 

b)  Established  plants  have  a  more  tensive  root  system. 

Based  on  time,  money,  size  of  land,  and  watw  supply;  there  is  a  watering  system  that  wOl  work 
in  rrK>st  situatitms.  Ask  the  students  how  they  choose  an  irrigation  s^em,  (Have 

sprlntders,  soaker  hoses,  ^c,  on  hand  for  ttm  students  to  took  at.  Select  an  area  outside  arxi 
disci^  ttw  tactors  affecting  the  type  of  irrigatkHi  system  reeded  to  maintain  it,  i^ave  the 
students  complete  Job  Sheet  5.1. 

Wfiat  are  the  various  irrigation  systems  used  when  watering  trees  and  shrubs? 

a)  Dish  or  berm 

1)  Used  for  newiy-transp^anted  trees 

2)  As  wide  as  the  dripline 

3)  Water  apprfied  by  hose,  soaker,  or  built-in  bubWers 

4)  Water  not  resting  against  trunk 

b)  Fun^ow 

1)  Used  along  a  row  of  trees 

2)  Fairly  level,  slight  slope  for  water  movement 

3)  Water  applied  starting  quk:kly.  then  diminishing 

4)  Salt  accumulatk>n  on  top  of  rkiges 

c)  Sprinkler 

1)  Easy  to  use 

2)  Not  always  uniform 

3)  Water  often  applied  faster  than  soil  can  absorb 

4)  Distributk>n  effects  of  wind 

5)  Rower  damage 

6)  Early  in  day  so  leaves  can  dry 

7)  Measurement  by  placing  cans  to  catch  water 

d)  Drip  irrigatkMi 

1)  Cuts  waste  erf  water 

2)  Delivers  a  small  amount  at  a  time  to  individual  plants 

3)  Distribution  is  uniform 

4)  Rant  stays  dry 

5)  Takes  longer,  but  wastes  little 

6)  Good  for  use  on  slopes 

e)  Root  Irrigator 

^  ^  () 
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1)  Good  for  8k^>e8 

2)  Applied  directly  at  the  roots 

3)  12-18"  In  the  ground 

4.  A  landscape  plarrter  100%  setf-contalned  The  Irrigation  water,  as  well  as  an  ar^  for  run  off, 
must  be  provided  within  the  painter  It  is  easy  to  overwater  trees  In  planters  so  a  planter  must 
be  carefiAy  planned. 

What  brfg^tion  and  drainage  factors  should  be  considered  for  trees  in  landscape 
planters? 

a)  So8 

1)  Sho4id  drain  rapidly 

2)  Texture  and  depth  most  Important 

3)  50%  coarse  sand.  50%  organic  material 

b)  Irrigation  system 

1)  Self-ccM.^alned  -  low  maintenance 

2)  Low  ap^icatlon  rate  -  less  overwaterlng  and  water  waste 

c)  Drainage  system 

1)  To  haridle  the  maximum  amount  erf  extra  water 

2)  Two  percent  slope  cmi  bottom  erf  container 

3)  Rapid  draining  of  water  to  bottom 

4)  Drain  tBe  in  the  bc^om 

(a)  One  inch  diameter  plastic  tube 

(b)  Cover  with  fiber  glass  fitter 

Otf^er  activity 

Take  the  students  on  a  field  trip  to  see  various  irrigation  systems  in  use.  or  have  them  recommend 
types  of  systems  to  use  in  areas  visited. 

Conclusion 

There  are  many  factors  to  consider  when  Inlgating  trees  and  shrubs.  They  must  all  be  carefully 
evaluated  so  the  proper  amount  erf  water  requirement  can  be  estimated,  and  method  of  irrigation  can 
be  decided. 

Competency 

Determine  the  best  methods  of  irrigation  in  various  situations. 
Answers  to  Evaluation 


1. 

a 

2. 

a 

3. 

d 

4. 

b 

5. 

d 

6. 

c 

7. 

a. 

b. 

c. 

d. 

©. 
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f. 

g.  X 

I.  X 

1-  X 

k.  X 

8.      a.  D,0 

b.  D.O 

c.  D 

d.  D.O 

e.  D 

f.  0 

0.  D 

h.  0 


UNIT  VI  -     INSTALLATION  AND  MAINTENANCE  OF  Name 
TREES  AND  SHRUBS 

Date 

Lesson  5:    irr^tbn  and  Drainage 


EVALUATION 

Circle  the  letter  that  correspondt  to  the  best  ant wer. 

I.      What  is  the  resiit  of  Infrequent,  thorcH^h  watering? 

a.  Deep  roc^  system 

b.  Ovefwatering 

c.  Shaliow  roc^  system 

d.  Underwatering 

2-      When  Is  the  best  time  to  use  sprinklers? 

a.  in  eariy  morning 

b.  in  late  evening 

c.  When  temperatures  are  hc« 

d.  When  the  wind  is  blowing 

3,  Where  is  basin  irrigation  t>est  used? 

a.  On  a  grove  cf  trees 

b.  On  an  oWer,  established  tree 
c*      On  a  row  of  trees 

d.      On  newly-planied  trees 

4.  What  is  the  li>GSt  irrigation  system  to  use  on  3  steep  slope? 

a.  Dish  irrigation 

b.  Drip  inlgatioo 

c.  Furrow  irrigation 

d.  Sprinkler 

5-      Which  irrigation  system  should  flQl  be  used  tf  a  tree  needs  to  be  watered,  but  the  wind  is  blowing 
strongly? 

a.  Basin  irrigatbn 

b.  Drip  irrigation 

c.  Furrow  irrigation 

d.  Sprinkler 

6.      What  should  be  avoided  when  using  landscape  f^anters? 

a.  Anchorage 

b.  Fertilizing 

c.  Overwaterlng 

d.  Undefwatering 
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Mark  an  X  iwtk  to  the  conditfaMit  that  incraaaa  watvino  r«qt^«m«ntt. 


7.      &    Nevi^-plamed  tree 

b.    Coarse^esduBd  (saixl^  soSs 

c.    Flw4extwied  (day)  9xM 

d.    High  twriperatures 

e.    Cod  t»T^)eraUff8s 

f.   Hl^  relallv©  humidity 

g.    No  rmidh  used 

h.    Hai^  are  d<^niant 

I,    Grovwd  trees 

j.    Low  r^atKf«  tnjmldtty 

k.    Areas »  ong  driveways  and  curbs 


Imltcate  which  of  tha  fotiowlng  symptoms  It  from  a  tree  deficient  in  water  by  marking  a  'D'  in  the 
blank.  IMark  an  "O*  in  the  blank  next  to  the  tymf^oma  of  ovwwatering  a  plant  Place  a  *D'  and  'O' 
in  the  blank  next  to  thoae  that  are  sym^^oma  of  t>oth. 


8.      a.    WBtlng 

b.    Leaf  drop 

c.    Marginal  necrosis 

d.    RediK^ed  shoot  growth 

e.    Gray-green,  fwjrpllsh  leaf  cdor 

f.    Yrtlow  (cNofdte)  kX5k  on  new  leaves 

g.    Few  rorts.  tx^ht-cdored 

h.    Ro<^  dark  and  spongy 


VI-72 

.ISO 


UNIT  VI  -  INSTALUnON  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  JS  7.5.1 

Lesson  5:    {rrigatk>n  and  Dra^£^ 

Job  Sheet  5. 1 :      Determining  the  AnxHjnt  of  Water  Applted  by  a  Sprinkief 

Objective:    Upon  compimk>n  erf  this  jc^  sheet  the  Rodent  wOl  be  able  to  determine  the  amount  of  water 
applied  by  a  sprinkler  in  one  hour. 

Materials  and  Supplies  Needed: 

1.  Hose 

2.  Sprinkler 

3.  Containers  -  uniform  size  with  wWe,  straight  sWes  (number  of  containers  depends  on  sprinkler  area) 

4.  Ruler 

Procedure: 

1 .  Set  up  sprinkler, 

2.  Place  uniform  containers,  no  more  than  five  feet  apart  throughout  the  sprinkler  pattern. 

3.  Turn  on  ^^  ater. 

4.  Operate  for  one  hour  (one-half  hour  if  time  is  limited). 

5.  Measure  the  depth  of  water  In  Inches  in  each  container. 

6.  Add  depths  together  and  dIvkJe  by  the  numt>er  erf  containers. 

7.  The  result  will  be  the  average  amount  of  water  applied  in  one  hour. 

8.  Answer  the  following  questk:>ns. 

How  long  does  It  take  to  get  one  inch  of  water? 
Was  the  water  applied  unlfcxmly? 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 
LesscHi  6:     Disoase  and  Pest  Cor^rol 


Objective:    The  student  wfll  be  able  to  recognize  and  know  control  methods  for  common  and  destructive 


Study  Questions 

1.  Wtni  are  some  of  the  most  common  and  destructive  insects  and  their  means  of  control 
in  IMissourl's  trees  and  shrubs? 

2.  Wtuit  are  some  of  the  most  common  and  destructive  diseases  and  their  means  of  control 
in  Missoiai's  trees  and  shrubs? 

3.  What  ere  the  most  common  noninfoctious  disordwY  foumJ  in  trees  and  shrubs? 

4.  How  is  biological  control  used  as  a  method  to  control  insects  and  diseases? 


insects  and  diseases. 


References 


1. 


(Student  Reference).  University  of  Missouri-Columbia: 


2. 


Wori<  Sheets 


a) 
b) 


WS  6.1: 
Wr  6.2; 


Identifying  Plant  Insects 
identifyir^  Plant  Diseases 


C 
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UNIT  VI  ^  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS 


Lesson  6:     Disease  and  Pest  Control 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Insects  and  diseases  can  seriously  affect  the  appearance  and  value  of  horticulture  crops.  Part  of 
landscape  maintenance  involves  recognizing  these  pests  and  contrdling  them. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Discuss  the  stages  of  development  and  morphology  (mouth  parts)  of  insects  and  how  they 
affect  the  control  methods  used.  See  Table  6.1  In  the  student  reference. 

What  are  some  of  the  most  common  and  destructive  plant  insects  and  their  means  of 
control  in  Misaouri's  trees  and  shrubs? 

There  are  many  common  and  destructive  plant  insects  in  Missouri,  which  ^re  usually  controlied 
by  their  feeding  habits. 

a)  insect  feeding  methods 

1 )  Chewing 

2)  Raspif^-sucking 

3)  Piercing-sucking  ^ 

b)  Insect  controJ  mrthods 

1 )  Trap  crops 

2)  Radlatkxi 

3)  Beneficial  insects 

4)  Ufe^yde  Interruf^kMi 

5)  Systemte  insectlckJes 

6)  CcKttact  persons 

2.  Explain  that  diseases  do  not  just  happen.  They  are  introduced  and  are  a  result  of  pathogens. 
Sanitation  can  keep  many  disuses  under  control.  See  Table  6.2  in  student  reference. 

What  are  some  of  the  most  consmon  and  destructive  diseases  and  their  means  of  control 
in  Missouri's  trees  and  ttvubs? 

a)  Diseases 

1 )  Pathogens 

(a)  Bacteria 

(b)  Fungi 

(c)  Viruses 


VI.77 

IS  3 


(d)  Nwnatodss 

2)  Host 

3)  Correct  envktmment^  conditions 

b)  Dissemination  of  pathogens 

1)  insects 

2)  Splashing  water 

3)  Wind 

4)  Animals  (humans,  too) 

5)  Equipmem  and  tools 

c)  Pathogens'  irrfectkxjs  sta^ 
1}      Fungi  spores 

2)  Virus  parttele 

3)  Strand  of  hyphae 

4)  Bact^iat  ooze 

d)  Method  of  pattiogen  entry 

1)  Stomata 

2)  Cuts 

3)  Wounds 

4)  aossoms 

5)  Roc^s 

6)  Fruit 

e)  Symfi^omsi  of  diseases 

1)  Wilting 

2)  Color  changes 

3)  Rotting 

4)  Drath  of  tissue 

5)  incrrase  in  size  (from  malformed  parts) 

6)  Tumbling 

7)  Holes 

f)  Degrees  <^  control 

1)  Partial 

2)  Absolute 

3)  Profitabie 

g)  Control  types  and  methods 

1)  Preventton 

(a)  Pest-frse  stocic 

(b)  Certified  seeds 

(c)  Resistam  vartoties 

(d)  CiMurel  practices 

(e)  Sanitation 

(f)  Ptar^  quarantines 

(g)  Chen^cai  pe^icides 

2)  Suppression 

(a)  Sanitation 

(b)  Mdsture  modification 

(c)  pH  nxxjlflcation 

(d)  Nutrient  modification 

(e)  Chemical  pesticides 

(f)  Biological  control 

3)  Eradication 

(a)  Hand  pdl  weeds  and  cultivation 

(b)  Destruction  of  alternate  host 

(c)  Crop  relation  and  sol  treatment 

(d)  R^nove  rotten  materials 
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(e)  Isolation  or  ctostructlon  of  plant  host 

(f)  Chomicaf  pMticicles 


3.  Takd  students  a  fieid  trip  to  look  for  any  signs  of  plant  pests,  diseases,  noninfectious 
disofiderb  that  may  be  pre^rtt.  Have  the  students  complete  WS  6.1  and  WS  6.2.  Plants  can 
t>e  serkxisly  damaged  by  dteorders  that  are  mtf  only  caused  by  Insects  or  disease^  but  by 
natural  occun-ences  and  human  error,  as  well 

What  are  the  most  common  noninfectkHJS  disordm  found  in  trees  and  shrubs? 

a)  Soil  or  rod  problenrs 

1)  SoR  covering  nd  allowing  water  or  air  to  penetrate 

2)  Toxte  gases 

3)  Damageo  roots  frcmi  construction 

4)  Drought 

5)  Girdling  al  roots  or  trunk 

6)  Animal  damage 

b)  Weather 

1)  Extremely  high  or  low  temperature 

2)  Extremely  high  or  low  moisture 

c)  Air  quality  -  pollutton 

d)  Chemical  Injury 

1)  Hert>k:kJes 

2)  Salts 

e)  Mechank^al  injury 

1)  Automot)«es 

2)  Lawn  mowers 

3)  Vandalism 

4)  Snow  and  k:e  damage 

5)  Incorrect  staking  and  guying 

4,  Discuss  the  damaging  ^ecl  of  chemk:als  on  the  environment  and  animals.  Explain  that 
•l>iologk:ar  control  nwans  natural  ccMitrol. 

How  is  biological  control  used  ai  a  method  to  control  In^i^cts  and  diseases? 

a)  Natural  enemies  of  pests 

b)  Disease-  and  insect-resi^nt  plants 

c)  Crop  rolatton 

d)  Natural  pe^k:kies  taken  from  j^nts,  l,e,  chrysanthemum 

1)  Pyreththroids 

2)  Rotenone 

e)  Now  strains  of  mterobes 

Other  activities 

Have  students  collect  as  many  Insects  as  they  can  that  are  discussed  in  this  unit.  Label,  and  display 
them, 

Conclusk>n 

While  Insects  and  diseases  may  be  controlled  to  the  point  of  preventing  economic  loss,  it  is  difficult 
to  completely  eradteate  them.  Btologteal  control  shouW  be  used  in  all  possible  situations. 
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H.  Competency 


Recognlzp  cxwnmon  insects  and  dimases,  the  type  of  damage  or  symf^oms  they  cause,  and 
recommended  OOTtrol  nr^^wds, 

I.       Answers  to  Ev^uatioi 


1. 

C 

2 

C 

3. 

a 

4. 

a 

5. 

c 

6. 

d 

7. 

b 

8. 

c 

J.      Answers  to  Work  Sheets 

1.  Work  Sheet  6.1  -  Identifying  Plant  Insects; 
Answera  are  up  to  discretk>n  of  instructor. 

2.  Work  Sheet  6.2  -  Identifying  Rant  Diseases: 
Answers  are  up  to  dlscr<)tk>n  of  instructor. 
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UNIT  V)  -     INSTALLATION  AND  MAINTENANCE  OF  Name 
TREES  AND  SHRUBS 

Date 

Lesson  6:     Disease  and  Pest  Control 


EVALUATION 


Circle  the  lettw-  that  correepoiKit  to  the  beM  answer. 


1.      Which  pest  Is  QcJ  an  insect? 


a.  Aphlds 

b.  Caterpfllars 

c.  Mites 

d.  Scale 


2.      Which  d  the  following  Is  a  noninfectious  disorder? 


a.  Anthracnose 

b.  Crown  Gall 

c.  Girdling  of  the  ro<Ms 

d.  Powiery  miJdew 


What  type  of  control  Interferes  with  the  reproduction  of  a  pest? 

a.  Biological  control 

b.  Chemical  control 

c.  Mechanical  control 

d.  Natural  control 


4.  Which  of  the  following  is  the  |^  example  of  biological  control  of  a  pest? 

a.  Introducing  a  natural  enemy  of  the  pest 

b.  Removing  the  pest  by  hand 

c.  Spraying  the  piant  with  watw 

d.  Spraying  with  a  natural  pesticide 

5,  Which  pest  control  mrthod  Is  an  examf^e  of  mechanical  control? 


a.  Birds  mating  grubs 

b.  Contact  hert>icides 

c.  Pigling  weeds  by  hand 

d.  Releasing  starve  males 


6,      Which  Includes  prevention  as  a  method  erf  control? 


a.  Crc^  rotation 

b.  Destroying  tfw  plant  host 

c.  Hand  picking  Insects  crff  plants 

d.  Using  resistant  varieties 
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7. 


Which  includes  usbig  skj^ipresaion  as  a  type  of  control? 


a  Crop  rotati»i 

b.  Modfflcation  of  nutrient  avaBabfllty 

c.  Plartf  quarantfties 

d.  Using  citified  seeds 

8.      Which  indicates  profitable  contnr? 

a.  Rmnovtng  mo^  but  nc^  £tf  of  the  pests 

b.  Renx>ving  an  erf  the  pests 

c.  Removing  pests  only  if  the  benefits  outweigh  the  cost 

d.  RenfK>ving  aft  of  the  pests  at  any  expense 
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UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  \N0  SHRUBS 


WS  6.1 


Lesson  6:    Disease  and  Past  Comroi 

Work  Sheet  6.1 :  identifying  Ptam  Insects 


Coltect  two  insect  discussed  In  this  unit.  T^  what  plant  ctiaracteristics  or  symptoms  were  used  to  find  the 
insects.  i6^'  1fy  and  display  the  insects.  Tefl  v&tat  treatment  or  m^hod  of  control  couid  be  used  for  each 
Insect  problem. 


UNIT  VI  -  INSTALLATION  AND  MAINTENANCE  OF  TREES  AND  SHRUBS  V\  S  6.2 

Lesson  6:     Disease  and  Pest  Cor^ 
Wod(  Sheet  6.2:     idemifying  Plant  Diseases 


Collect  samples  of  a  tree  or  shrub  that  has  signs  erf  disease.  Tell  what  characteristics  were  used  to  find  the 
disease.  Identify  and  display  the  samples.  Tell  wfiat  treatment  coiid  t>e  used  to  control  the  disease. 
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UNIT  VII  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS 
Lesson  1:    Transplanting  Bedding  Plants  and  Ground  Covers 

Objective:    The  student  wSl  be  able  to  transplant  bedding  plants  and  ground  covers. 
Study  Questions 

1.  How  should  a  planUng  area  be  pi-epared  for  fiowert? 

2.  How  should  fiowwY  and  ground  covers  be  transplanted? 

3.  What  types  of  mulches  can  benefit  bedding  plant  and  ground  cover  plantings? 
References 

1.  Landscaping  and  Turf  Management.  (Student  Reference).  University  of  Missouri-Columbia 
instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS  1.1;       Determining  Plant  Spacing 

3.  Job  Sheets 

a)  JS  1.1:        Preparing  the  Rower  Bed 

b)  JS  1  2:        Transplanting  Bedding  Plants 
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UNIT  VII '  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS 


Lesson  1 :    Transplaming  Bacidtng  Plants  and  Ground  Covers 


TEACHING  PROCEDURES 

A.  Introduction 

Flower  gardens,  beds,  and  borders  are  a  beautlfii  addition  to  a  landscape,  A  landscaper  must  know 
how  to  properly  prepare  the  soH,  transplant  flowers  and  ground  covers,  and  use  mulches,  in  order 
to  Install  a  successfid  garden,  bed,  or  border 

B.  Mu'i^ation 

Show  slkles  of  beautiful  flower  gardens,  beds,  and  borders.  Point  out  the  sequence  of  heights,  tallest 
in  the  back  to  shortest  in  the  front.  Also  point  out  proper  spacing  In  wklth. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1,  Select  a  site  on  the  school  campus  to  create  a  flower  bed  or  tx>rder.  Ha^e  the  students 
prepare  the  bed  for  planting  flowers.  The  so8  test  shoiMd  have  been  done  in  unit  II.  If  not.  test 
the  soB.  Have  the  students  complete  Job  She^  1.1. 

How  should  a  planting  area  be  prepared  for  flowers? 

a)  Prepare  the  whde  area,  rather  than  Individual  holes. 

b)  Take  a  soil  test, 

c)  Remove  all  weeds, 

d)  Organic  matter  can  be  spread  two  Inches  thick  over  the  soil. 

e)  Add  lime  or  sulphur,  if  needed,  to  adjust  the  pH, 

f)  Add  two  to  three  pounds  of  fertlll2er  per  1CX)  square  feet. 

g)  Work  additions  Into  the  top  six  Inches  of  sol. 

h)  Rake  the  area  smooth. 

2.  Have  the  students  complete  WS  1,1  and  JS  1,2  after  discussion  of  this  material. 
How  should  flo%ver8  and  ground  covers  be  planted? 

a)  Be  sure  the  ground  temperature  is  warm  enough, 

b)  Determine  the  spacing  before  f^antlr>g. 

1)  Annuals 

(a)  Follow  the  gukJellnes  on  the  seed  packet  or  label 

(b)  Oc^  spacing  allows  for  a  quick  fHI-ln.  Negative  factors  are: 

(1)  It  is  more  expensive. 

(2)  It  Increases  chance  for  disease, 

2)  Ground  covers 

(a)  In  a  highly  vislWe  area  plant  closer  together 

(b)  A  staggered  arrangement  fMN  In  more  quteWy. 

c)  Follow  the  cultural  requirements  of  a  plant.  Therefore,  plant: 
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1)  Survlovif^  plants  k\  sim. 

2)  Shade-lcvtr^  plants  sh^a. 

d)  Do  no.  plant  shorter  plants  t)ehind  taller  ones. 

e)  Remove  plants  from  the  container. 

1)  Plastic  packs 

(a)  Push  the  bottcMn  with  thumb. 

(b)  Lift  the  rootbaH  out  of  pack. 

(c)  Straighten  the  roots  cofled  around  the  bottom. 

2)  IndMduai  day  or  piastte  pc^ 

(a)  Tip  uf^kJe  down  whBe  holding  a  hand  over  the  sofl. 

(b)  Tap  the  edge  of  the  p(^     a  soiU  surface. 

(c)  let  the  roc^t)all  fall  into  the  hand. 

3)  Peat  potfc 

(a)  Pots  can  be  planted  with  the  plant, 

(b)  Remove  the  top  rim  down  to  soil  line. 

(c)  Wet  the  pot. 

(d)  Bury  completely. 

f)  All  plants  should  be  moi^  when  planted. 

g)  Using  a  trowel,  dig  a  hole  slightly  larger  than  the  rootball. 

h)  Plant  at  the  same  soil  fev^  as  container 
I)       Tamp  the  soil  in  around  roots. 

j)       Water  thoroughly. 

3.  Ask  the  students  what  midch  they  have  seen  used  most  in  the  community.  Shredded 
hardwood  mulch  is  a  very  popdar  one  to  use  Point  out  that  miJches  pre  r>ot  only  used  for 
aesthetics;  but  are  also  Important  in  conserving  water,  keeping  weeds  down,  and  keeping 
temperatures  more  constant. 

What  types  of  mulches  can  benefit  bedding  plant  and  ground  cover  plantings? 

a)  Purposes  of  mulches 

1)  Conserving  moisture 

2)  Keeping  weeds  down 

3)  Modifying  temperatures 

4)  Cutting  down  on  weeding  and  cultivation 

b)  Possible  types  nf  mulches 

1)  Shredded  bark 

2)  OkJ  sawdust 

3)  Pebt^es 

4)  Sphagnum  moss 

5)  Leaf  mold 

6)  Rotted  manure 

7)  Compost 

8)  Rk:e,  almorxi,  or  bean  hulls 

c)  Soil  changes  fruiT?  mulches 

1)  Added  nutrients 

2)  Altered  pH 

3)  Nitrogen  used  by  microorganisms  in  organic  mulches 

d)  Application  of  mufch  to  ground  covers  after  the  ground  freezes  to  keep  it  frozen 

F,      Other  activity 

AitCT  the  students  complete  WS  1 .2,  have  them  determine  the  cost  involved  in  covering  the  area  with 
plants.  Then  have  them  space  the  plants  closer  together  to  fit  more  in  the  area  (move  on  paper  not 
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the  bed)  and  determine  ti^  plant  cosl.  Stress  the  point  that  this  significantly  increases  the  cost, 
and  in  the  landscaping  business  a  iandscaper  may  \(xe  |XoRt   an  excess  of  piams  is  used. 

Conduston 

A  showy  bed  dt  flowers  can  add  to  the  beauty  of  a  landscape  d^ign.  it  is  essenticd  to  properly  plan 
the  spacing,  plant  selectlcxi,  as  wc^i  as  to  property  install  the  plants  in  order  to  have  a  successful 
design. 

Competency 

Prepare  the  soil  of  a  flower  bed,  determine  the  number  of  plants  to  use,  and  transplant  bedding  plants 
and  ground  covers. 

Answers  to  Evaluation 


1. 

c 

2. 

a 

3. 

d 

4. 

d 

5. 

d 

6. 

b 

7. 

a 

8. 

a 

Answers  to  worl<  sheet 

WS  M:       Determining  Plant  Spacing 
Correct  answers  are  up  to  Instructor's  discretion. 
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UNIT  V!l  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  Name 
PLANTS  AND  GROUND  COVERS 

Date 

Lesson  1 :    Transplanting  Bedding  Plants  and  Ground  Covers 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  When  Is  the  best  time  to  avid  sulphur  to  a  soB  that  wfll  be  planted  with  acid-loving  plants? 

a.  After  applying  the  mulch 

b.  After  watering  the  plants  in 

c.  WTien  prep>arlng  the  soH 

d.  When  transplanting  tho  i^ants 

2.  How  much  organic  material  should  be  added  to  trie  soil  when  preparing  the  flower  bed? 

a.  One-third  of  the  final  mix 

b.  One-half  of  the  final  mix 

c.  Two-thirds  of  the  final  mix 

d.  Three-fourths  of  the  final  mbc 

3.  How  should  plants  be  removed  from  cell  packs? 

a.  Plastic  container  should  be  f^nted  with  the  p'ant 

b.  Pulled  out  by  the  leaves 

c.  Pulled  out  by  the  stem 

d.  Pushed  out  from  bottom  of  the  container 

4       When  should  tender  annuals  be  planted? 

a.  Two  weeks  before  the  last  killing  frost 

b.  The  day  after  the  last  killing  frost 

c.  One  week  after  the  last  killing  frost 

d.  Two  weeks  after  the  last  killing  frost 

5.  How  should  plants  in  peat  pots  be  planted? 

a.  Pot  must  be  removed 

b.  Pot  must  be  burled  one  inch  underground. 

c.  Rim  of  the  pot  must  be  sticking  up  eix)ve  ground. 

d.  Rim  of  the  pot  should  be  renxwed,  and  plant  planted  at  the  same  level  as  the  soil  in  the  pot. 

6.  Which  is  nQt  a  reason  for  using  mtriches? 

a.  To  conserve  moisture 

b.  To  enhance  the  soH  structure 

c.  To  keep  weeds  down 

d.  To  modify  temperatures 


Vll-7 


7.  what  6efA\}  shoiMd  bedding  piams  be  planted? 

a.  At  the  same  level  they  were  In  the  pert 

b.  One  inch  de^)W  than  they  were  in  the  pc^ 

c.  One  ^h  htgtw  than  they  were  in  the  poi 
d«  Up  to  the  first  set  of  leaves 

8,  Why  must  nitrogen  be  added  to  the  so8  when  certain  miiches  are  i^ed? 

a.  Microorganisms  tfiat  break  miich  down  use  nitrogen  in  the  sol,  stealing  it  from  plants, 

b.  Mdct^  r^ed  nitrogen  to  live. 

c.  Mi^ches  need  nitrogen  to  wcm1(. 

d.  When  using  mulch,  the  ptents  use  more  nitrogen. 


1  ^  .  > 
^  -  {) 
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UNIT  VII  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS  WS  1,1 


Lesson  1 :    Transplanting  Bedding  Plants  and  Ground  Covers 
Work  Sheet  M :     Detemiinlng  Plant  Spyaclng 

Follow  the  steps  below  to  detmmlne  plant  ipacir^. 

1 .  Measure  the  ar&i  to  be  |:^nted. 

2,  Ust  the  pionts  to  be  planted.  BaskJe  each  |:^ant  name,  list  the  height  and  width  the  plant  will  reach 
when  mature.  This  information  can  be  found  In  Unit  X.  the  plant  label,  or  other  resource. 


a. 

b. 
c, 
d. 
e. 


3       Based  on  the  wkJth  of  the  plant,  determine  how  many  plants  will  be  needed.  Example:  the  area  is 
48*  long;  Marigolds  spread  to  eight  inches  wide;  therefore,  six  marigolds  will  fill  in  one  48"  row. 


4.      Based  on  the  height  of  the  plants,  determine  which  plants  will  be  in  the  back,  middle,  and  front  of  the 
bed. 


5.      Draw  a  sketch  of  the  area  prepared  for  planting.  Using  a  different  symbol  for  each  different  species 
used,  arrange  the  plants  In  the  design  to  be  planted. 


Height 


Wkjth 


Example: 


marigolds  =  x  (8") 
dusty  miller  =  o  (6") 
salvia  -  A  (8*) 


A    A    A    A    A  A 


X 


X 


X 


X 


X  X 


o 


o 


o 


o 


o 


o 


o 
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UNIT  VII  -  INSTALIATION  AND  MAINTEKANCE  OF  BEDDING  PLANTS  AND  GROUND  CX)VERS  JS 
Lesson  1:    Transplanting  Bedd^  Plants  and  Ground  Covofs 
Job  Sheet  1 .1 .      Preparir^  the  Rower  Bed 

Objective:    Upon  completion  of  this  job  sheet,  the  student  w8l  be  able  to  prepare  a  flower  bed. 
Materi^s  and  Supplies  Needed: 

1.  Garden  hoe 

2.  Spade  or  rotcAHIer 

3.  Fertilizer 

4.  Organic  material  (peat,  mani^,  etc.) 

5.  Sulphur  or  time  according  to  so9  test  results 

Procedure: 

1.  A  soli  test  should  have  been  tal<en  previously,  If  not  follow  procedures  in  Unit  tl.  JS  2.1. 

2.  Remove  weeds  from  area  to  be  worked. 

3.  Spread  organic  material  two  inches  thlcl<  over  area. 

4.  Spread  fertBizer  over  area  as  indicated  by  soU  test. 

5.  Spread  sulphur  or  lime  at  rate  recommended  on  pacl<age.  if  a  need  Is  indicated  by  a  soil  test. 

6.  Work  It  into  top  six  inches  of  sod,  by  turning  the  soil  over  with  a  spade,  or  using  a  rototiller. 

7.  Rake  the  soil  smooth. 
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UNIT  VII  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS  JS 
Lesson  1 :     Transplanting  Beddir^  Plants  and  Ground  Covers 
Job  Sheet  1.2:      Transplanting  Bedding  Plants 

Objective:  Upon  completion  erf  this  job  sheet,  the  student  wUI  be  able  to  transplant  bedding  plants. 
Materials  and  Supplies  Needed: 

1.  Bedding  plants  In  packs  or  pots. 

2.  Hand  trowel 

Procedure: 

1 .  Prepare  planting  site.  See  Job  Sheet  1.1. 

2.  Determine  spacing.  See  Work  Sheet  1.1, 

3-  With  trowel,  dig  a  hole  for  the  plants  slightly  larger  than  each  rootball. 

4.  Remove  plants  from  containers. 

5.  Place  plants  in  hole  at  the  same  soB  level  as  they  were  in  the  pot. 

6.  Gently  tamp  the  soil  down  arourxi  the  roots. 

7.  Mulch, 

8.  Water  thoroufjhiy. 
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UNIT  VII  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AMD  GROUND  COVERS 
Lesson  2:     Maintaining  Beddkig  Plants  and  Ground  Covers 

Objective:    The  student  wll  be  able  to  maintain  beckiing  plants  and  ground  covers. 
Study  Questkxis 

1.  Vfhnt  are  the  water  requirenients  of  tsedding  f^ntt  and  ground  covers? 

2.  When,  and  at  what  rate,  are  bedding  plants  and  ground  covert  ferlillzed? 

3.  Wtien  It  pruning  or  grooming  appropriate? 

References 

1.      LandscaoinQ  afxL''urf  Management-  (Student  Reference).  University  of  Missouri-Cdumbia: 
instructk>nai  Materials  Laboratc^Y.  1990. 
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UNIT  Vll  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  AND  GROUND  COVERS 


Lesson  2:     Maintaining  BecMing  Plants  and  Grcxjnd  Covers 


TEACHING  PROCEDURES 

A.  Review 

Review  the  prevtot-s  lesson. 

B.  Motivation 

Bedding  plants  are  very  showy  and  ground  covers  very  useful.  However,  without  the  proper 
maintenance,  bedding  plants  can  lose  their  brttliance  and  ground  covers  will  looi<  drab  and  out  of 
hand. 

C.  Assignment 

D.  Supervised  study 

E.  D;scusslon 

1 .  In  most  areas,  water  supply  Is  not  a  prc^em.  Stress  to  the  students  that  there  is  no  excuse 
for  not  keeping  bedding  plants  well-watered  after  having  gone  to  the  trouble  of  planning  and 
plantir^  the  plants.  Havo  tf>e  students  maintain  the  bed  they  have  planted  until  the  end  of  the 
school  y^r  Seek  volunteers  to  maintain  It  through  the  summer.  Stress  to  students  that  it  is 
better  to  water  less  frequently  and  more  thoroughly,  than  to  water  lightly  every  other  day. 
Mentk>n  that  watering  can  become  a  boring  job  if  a  large  area  needs  to  be  done  by  hand.  It 
is  easy  for  the  person  watering  to  ^  in  a  hurry  and  not  give  the  plants  enough  water  They 
must  t>e  patient  to  be  sure  each  plant  gets  erKXjgh.  Demonstrate  proper  watering  techniques 
to  the  students.  Have  each  student  water  an  area  erf  the  flower  t>ed  so  they  can  get  the 
experience  of  how  much  water  to  apply.  AvoW  wetting  flowers  and  foliage,  If  possible. 

What  are  the  water  requirements  of  bedding  plants  and  ground  covers? 

a)  Frequent  (once  a  week).  untS  established 

b)  Once  established;  less  frequent,  deep,  thorough  watering 

c)  Follow  indlvkJual  cultural  requirements 

d)  Water  in  the  morning 
c)      Keep  foliage  dr/ 

2.  Evr  •  inough  bedding  plants  are  nc<  heavy  feeders,  they  will  still  benefit  by  a  feeding  once  a 
month  during  the  season.  This  will  resiit  in  large,  lush  plants  with  more  blooms  and  fewer 
problems  with  pests  and  di'^eases.  Actively  growing  plants  are  less  susceptible  to  pests  arxj 
diseases.  Seek  volunteers  to  keep  the  plants  fertUlzed  during  the  summer.  Demonstrate 
ferllizing  practk^es,  berth  dry  applteatlon  and  Ikiukj  application.  Then  have  the  students  try 
applying  fertilizer. 

When,  and  at  wtiat  rata,  are  bedding  plants  and  ground  covers  fertilized? 

a)      Bedding  plants 

1 )  Once  a  month  after  established 

2)  Two  to  three  pounds  of  1-2-1  fertilizer  per  100  square  feet 
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3)      Sprinkled  on  surface  and  watered  in 

b)  Ground  cov^ 

1)  SoH  test  yearly 

2)  Three  pounds  df  1*2-1  f^Rizer  per  100  square  feet 

3)  Applied  In  aarty  sprk^ 

c)  Accofdir>g  to  cuttural  requiremertts  of  specifk;  plants 

3.  Tracing  <x  spreading  ground  covers  can  geioUtcS  hand  if  not  pruned  to  l<eep  them  in  bour^is. 
They  also  start  to  look  drab  if  too  mix^h  growth  kef^  year  after  year.  This  causes  the 
overall  growth  and  v^or  to  slow  down.  We^dy  *dead-heading*  wit  lengthen  the  blooming  time 
of  r  nnuats.  If  an  established  bed  avaiable  on  the  school  campus,  have  the  students  practice 
removing  dead  flowws  If  not  avaiable,  make  arrangenwnts  with  the  ctty  park,  a  nursery,  a 
garden  center,  or  a  gret^'ihouse  to  try  technk^ues  on  borw  grown  F^ants. 

When  ia  inning  and  grooming  appro(Nlate? 

a)  Ground  covers 

1)  Prur^  when  It  looks  ddl  or  buBds  up  thatch 

2)  The  best  time  is  early  spring  b^<xe  growth  starts. 

3)  A  lawn  mower,  siring  trimmer,  or  hand  pruners  can  be  used. 

b)  Bedding  plants 

1)  'Dead'hrad*  weekly. 

(a)  Plants  look  better 

(b)  Prolong  blooming  period 

2)  Pinch  when  transpiarrting  some  bedding  plants. 

(a)  Promotes  a  txish^  plartt 

(b)  Promrtes  more  flowers 

3)  Stake  tali  plants. 

(a)  Keeps  plartfs  upright 

(b)  Protects  from  wind  and  rain  damage 

c)  Ornamental  grasses  shoUd  ncA  t>e  cut  back  untU  spring 

d)  Follow  !he  cultural  requirements  f<x  each  plant. 

F.  Other  activity 

Have  students  observe  and  evaluate  maintenance  technk^ues  at  a  park,  nursery,  or  greenhouse. 

G.  Cor  Jusk>n 

Proper  maintenance  of  bedding  plants  and  ground  cove:s  will  ensure  vigorous,  healthy,  growth 
throughtout  the  growing  season. 

H  Competency 

Maintain  beddir>g  plants  and  ground  covers, 

I       Answers  to  Evaiuatk)n 

1.  c  5.  a 

2.  d  6.  b 

3.  c  7.  d 

4.  b 
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UNIT  Vll  -  INSTALLATION  AND  MAINTENANCE  OF  BEDDING  PLANTS  Name 
AND  GROUND  COVERS 


Lesson  2:    Maintaining  Bedding  Plants  and  Ground  Covers  Date 


EVALUATION 

Circle  the  letter  that  correepondt  to  the  t>eet  answer. 

1 ,      How  often  do  newly-planted  bedding  plants  need  to  be  watered? 

a.  Once  a  month 

b.  Orxre  a  day 

c.  Once  a  v^eek  untH  established 

d.  Once  a  week  throughoiiA  the  season. 

2       Whk:h  is  qsA  true  of  watering  established  bedding  plants? 

a.  They  shoirid  be  watered  less  frequently,  txjt  rrK>re  thoroughly  after  they  are 

b.  It  is  best  to  water  in  the  momlr^  before  the  sun  Is  high  in  the  sky. 

c.  The  cidtural  requirements  erf  each  plarrt  shodd  be  followed  when  watering. 

d.  It  Is  best  to  water  in  the  late  evening  wtien  the  sun  is  down. 

3.  When  shouW  t>eddlng  plants  be  ferlBlzed? 

a.  Every  three  days 

b.  Once  a  week 

c.  Once  a  nwnth 

d.  Once  during  the  st>ason,  In  eariy  ^ring. 

4.  What  is  the  benefit  of  "dead -heading'  bedding  plants  or  ground  covers'? 

a.  They  grow  bushier, 

b.  They  bloom  for  a  longer  period  erf  time. 

c.  It  promotes  seed  development. 

d.  It  pronrK>tes  foliage  growth. 

5.  What  results  when  pinching  a  t)eddlng  plant  or  ground  cover? 

a.  A  tHJShier  plant  with  more  stems  to  bear  flowers 

b.  A  longer  blooming  period 

c.  A  taller  plant 

d.  Increased  Woom  productkx* 

When  should  ornamental  grasses  be  cut  back? 

a.  After  they  bloom 

b.  In  eariy  spring 

c.  In  fait 

d.  In  winter 
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When  shoiid  (^XNind  covers  be  fertltzecf? 

a.  Once  every  three  days 

b.  Once  a  week 

c.  Once  a  nx>mh 

d.  Once  during  the  seiison,  in  early  sprii^ 
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UNIT  VIII  -  TURFGRASS 

Lesion  1 :    Turfgrass  Grosvtn  and  Classification 

Objective:    The  student  wfl!  be  able  to  explain  The  growth  habits  ^  turfgracs,  its  seasons  <^  growth,  and 
advantages  and  discKivantages  cjt  differefrt  turfgrHSses. 

Study  Questions 

1.  What  are  the  different  growth  habits  of  turfgrcts? 

2.  What  are  the  difference!  between  coot-eeason  and  warm-season  tur^nsses? 

3.  What  are  the  major  advantage*  and  disadvantages  of:  Kentucky  btuegrass,  tail  fescue, 
fine  fp4cue,  perennial  ryegrass,  bermiKlagrass,  arKl  zoysiagrass? 

Reference 

1.      l-andscaDina  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia; 
Instructiorial  Materials  l-alxxatory,  1990. 
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UNIT  VIII  -TURFGRASS 

Lesson  1:     Turfgrass  Growth  and  Oasslficalion 


TEACHING  PROCEDURES 

A.  Review 

Review  Unit  III,  Lesson  6  to  recall  the  sbc  main  turfgrasses  grown  In  Missouri. 

B.  Motivation 

Place  pots  of  the  six  mcbi  common  turfgrasses  in  front  of  the  stixJents.  Ask  them  which  turfgrasses 
grow  in  their  yards.  Then  ask  students  If  they  know  hov.  .ach  turfgrass  grows,  or  any  characteristic 
they  might  be  aware  erf  that  distinguishes  each  turfgrass. 

C.  Assignment 

D.  Supervired  study 

E.  Discussion 

1.  Ask  students  to  discuss  the  growth  habits  of  turfgrass. 
What  are  the  different  growth  habits  of  turfgrass? 

a)  Spreading 

1 )  Rhizomes  are  underground  stems  forming  new  irdependent  plants  with  their  own 
root  systems  vhat  surface  at  a  short  distance  from  the  mother  plant. 

2)  Stolons  are  aboveground  stems  forming  new.  Independent  plants  with  their  own 
root  systems  that  surface  at  a  short  distance  from  the  mother  plant. 

b)  Bunching  is  the  formation  of  new  shoots  or  tillers  only  at  the  crown  of  the  mother  plant 

2.  Ask  students  if  they  know  what  kind  of  turfgrass  they  fiave  growing  in  their  yards.  Have  them 
discuss  when  the  grass  appears  to     actively  growing  and  when  it  is  dormant. 

What  are  the  differences  between  cool-season  and  wanrvseason  turfgrasses? 

a)  Cod-season  turfgrasses 

1)  Grow  best  with  daytime  temperatures  between  60''-75'*F 

2)  Green  early  in  spring  with  very  good  growth 

3)  Grow  slowly  in  hot,  summer  and  sometimes  become  dormant 

4)  Green  again  In  autumn  with  good  growth 

b)  Warm-season  turfgrasses 

1)  Grow  best  with  daytime  temperatures  t>6tween  80*'-95'*F 

2)  Grow  actively  during  summer 

3)  Green  four  to  six  weeks  later  in  the  spring  than  cod-season  grasses. 

4)  Turn  straw-cdored  and  become  dormant  after  first  autumn  frost 

3.  Ask  students  if  they  know  of  any  advantages  or  disadvantages  one  turfgrass  might  have  over 
another,  now  that  they  know  about  warm-season  and  cod-season  grasses. 
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WhAt  are  the  major  advantages  and  disadvantages  of  Kentucky  bluegrass,  tail  fescue,  fine 
fescue,  perenniai  ryegrass,  bermiKlagrass,  and  ^c^fsiagrass? 

a)  Kentucky  bluegrass 

1)  Sod-foiming  grass 

2)  Grows  best  in  unshaded  areas 

3)  Grows  aggresi   ely  urxier  favorable  sol  conditions 

4)  Recovers  with  rhizomes  followir^  wear  or  injury 

5)  Survives  severe  winter  without  damage 

6)  Effective  in  seed  blends  and  mixtures 

7)  ^  Effective  establishment  of  lawn  from  seed 

8)  Becomes  dormant  in  hot  and  dry  summers 

9)  Moderat^y  susceptible  to  diseases  and  insects 

10)  Grows  poorly  in  dense  shade 

b)  Talt  fescue 

1)  Bunch  grass 

2)  Grows  welf  in  sun  arK^  moderate  :,hade 

3)  Withstands  heavy  traffic 

4)  Grows  well  during  extreme  periods  of  drought 

5)  Fewer  disease  problems 

6)  Good  resistance  to  insects 

7)  Germinates  rapidly 

8)  Potential  for  clumping  if  stand  is  thinned 

c)  Fine  fescue 

1)  Grows  exceptionally  well  in  shade 

2)  Usually  mixed  with  Kentucky  bluegrass  or  perennial  ryegrass 

3)  Performs  well  on  droughty,  infertile,  coarse-  textured  soils 

4)  Low  fertility  requirement 

5)  Sensitiva  to  some  pestictoes 

6)  Not  very  resistant  to  disease 

7)  Not  very  resistant  to  insects 

d)  Perennial  ryegrass 

1)  Germinates  quickly 

2)  Establishes  in  short  period  of  time 

3)  Excellent  traffic  tolerance 

4)  Good  for  athletic  fields 

5)  Moderate  degree  of  resistance  to  disease 

6)  Some  resistance  to  insects 

7)  Does  not  tolerate  hot,  dry,  summer  condi'tions 

e)  Bermudagrass 

1)  Aggressively  spreading  grass 

2)  Recovers  from  damage  and  renovates  quickly 

3)  Grows  exceptionally  well  in  full  sun 

4)  Poor  winter  tolerance 

5)  Good  salt -tolerance 

6)  Grows  well  during  summer  conditions 

7)  Improved  cultlvars  available 

8)  Propagates  only  by  sprigging,  sodding,  or  plugging 

9)  Ver/  drought  tderant 

f)  Zoysla  grass 

1)  Grows  aggressively 

2)  Performs  best  In  full  sun 

3)  Moderate  shade  tolerance 

4)  Grows  well  in  most  soil  types 


5) 
6) 
7) 


Propagates  by  sprigging,  sodding,  or  plugging 
Vary  drought-tc^erant 
ProWenrs  with  thatch 


F.  Other  activities 

1 .  Take  students  (xrtside  on  school  grounds  to  Identify  turfgrasses  growing  on  campus  and  their 
growth  hat>}ts, 

2.  Have  students  plant  ard  grow  seeds  from  each  of  the  six  major  types  of  turfgrasses. 

3.  Have  a  BOAC  take  care  of  a  public  community  area. 

G.  Conclusion 

Turfgrasses  can  be  dasslffed  according  to  their  growth  habits  and  the  season  in  which  they  grow. 
There  are  many  advantages  and  disadvantages  turfgrasses  deperxling  on  growth  habits  and 
seasons. 

H.  Competency 

List  advantages  and  disadvantages  of  the  six  major  turfgrasses  grown  in  Missouri 
i.       Answers  to  Evaluation 

1.  d 

2.  d 
3  a 

4.  d 

5.  b 

6.  c 

7.  Include  two  of  the  following: 

a)  Recovers  from  damage  and  renovation 

b)  Grows  well  in  full  sun 

c)  Grows  aggressively 

d)  Good  Insect  resistance 
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UNIT  Vlfl  "  TURFGRASS 

Lesson  1 :     Turfgrass  Growth  and  Qasslflcatlon 


Name 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  Which  Is  02$  a  characteristic  of  cool-season  turfgrasses? 

a.  Becomes  dormant  In  summer 

b.  Greens  again  in  autumn 

c.  Greens  early  in  spring 

d.  Grows  best  with  daytime  temperatures  between  80-95**  F 

2.  Which  is  a  warm-season  turfgrass? 

a.  Kentucky  bluegrass 

b.  Perennial  ryegrass 
C-      Tall  fescue 

d,  Zoysia 

3.  Which  Is  QQt  a  cool-season  turfgrass? 

a.  Bermudagrass 

b.  Fine  fescue 

c.  Kentucky  Wuegrass 

d.  Perennial  ryegrass 

4.  What  are  grasses  that  spread  by  forming  new,  independent  plants  a  short  distance  from  the  mother 
plant  called? 

a.  Branch 

b.  Bunch 

c.  Rhizome 

d.  Sod  forming 

5.  What  are  grasses  that  slowly  spread  by  stems  below  ground  that  form  only  tillers  at  the  crown  of  the 
mother  plant  called? 

a.  Branch 

b.  Bunch 

c.  Rhizome 

d.  Sod  forming 

6.  Which  is  a  disadvantage  of  using  tall  fescue? 

a.  Germinates  rapidly 

b.  Grows  well  during  extreme  drought 

c.  Potential  for  clumping  if  stand  is  thinned 

d.  Withstands  hea*^  traffic 
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Complete  the  following  ehorl  anewer  question. 

7.      What  are  two  advantages  of  using  Bermudagrass? 
a. 
b. 


VIII-8 


UNIT  VIII  ^  TURFGRASS 

Lesson  2:     Turf  grass  Establishment 

Objective:    The  student  will  be  able  to  describe  the  procedure  for  installing  a  lawn. 
Study  Questions 

1.      How  Is  an  area  prepared  for  th«  estabilahmant  of  turf? 

2«      What  are  the  procedures  for  installing  tiat? 

3.  Why  is  the  time  of  ptantlr^  grasses  important? 

4.  What  are  important  considerations  when  selecting  turfgrass  seed? 
Reference 

1,  LarKiscapina  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Latxxatory,  1990. 

2.  Work  Sheets 


a) 
b) 


WS  2.1: 
WS  2.2: 


Figuring  Area 

Determining  Seed  and  Sod  Requirements  for  Lawn  Areas 
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UNIT  VIII '  TURFGRASS 

Lesson  2:    Tuffgrass  EstaWlshment 


TEACHING  PRCXEDURES 

A.  Review 

Review  previous  lesson.  Review  soil  sampling. 

B.  Motivation 

Having  a  well-estaKished  turf  looks  attractive  and  ties  the  landscape  together. 

C.  Assignmei  i 

D.  Supervised  study 

E.  Discussion 

1 .  Ask  students  if  any  of  them  have  prepared  a  site  for  installation  of  turf.  Ask  them  what  steps 
they  may  have  taken. 

How  is  an  area  prepared  for  the  establishment  of  turf? 

a)  Test  soil,  if  necessary. 

b)  Remove  debris  from  area. 

c)  Remove  topsofl  and  construct  rough  grade. 

d)  Add  lime,  fertBlzers,  and  sc^  amendments. 

e)  Establish  final  grade. 

2.  Ask  students  If  any  have  actually  Installed  turf.  Ask  what  methods  they  used  and  what  steps 
they  foJIowed. 

What  are  the  proceJures  for  installing  turf? 

a)  Seeding 

1)  Sow  seed. 

2)  Rake  seed  in  and  roll, 

3)  Mulch. 

4)  Water. 

b)  Sodding  -  commerdally  grown  turf  cut  into  strips,  equaling  nine  square  feet  or  one 
square  yard,  with  attachaJ  roots,  rhizomes,  or  stolons 

1 )  Start  with  straight  edge. 

2)  Roll  out  strips. 

3)  Place  edges  tightly  together. 

4)  Cut  pieces  to  fit  gaps. 

5)  Roll. 

6)  Water 

c)  Plugging  -  small  squares  or  circles  of  sod  placed  at  intervals  of  six  to  twelve  inches 

1)  Roll. 

2)  Waler 
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d)      Sprigging  -  pieces    turf  planted  In  furrows,  usually  containing  a  stolon  with  roots  and 
up  to  four  nodes 

1)  Press  into  the  ground  at  desired  Intervals  cw  broadcast  and  cover  with  soil. 

2)  Water. 

3.  Ask  students  v&ien  they  think  the  best  times  are  to  plant  warm-season  and  cool  season 
turfgrasses. 

Why  Is  the  time  of  pianting  grasses  imporlant? 

a)  Cool-season  turfgrasses  are  planted  in  late  summer  to  benefit  from  cool  autumn 
temperatures  and  to  have  less  competition  frcxn  annual  weeds  in  warmer  weather, 

NOTE:  Early  spring  planting  is  all  right  If  fall  planting  Is  not  practk:al. 

b)  Wamvseason  turfgrasses  are  planted  In  late  spring  or  early  summer  :o  receive  optimum 
temperatures  for  growth, 

4.  Ask  students  If  any  of  them  have  bought  grass  seed  or  other  seed.   Ask  students  what 
information  they  might  find  on  a  package  of  grass  seed. 

What  are  important  considerations  when  selecting  turfgrass  seed? 

a)  Percentage  of  germlnaticMi  to  expect 

b)  Percentage  of  crop  and  weed  seeds 

c)  Percentage  of  noxk>us  weeds 

F.  Other  activities 

1 ,  Have  students  prepare  a  site  for  turfgrass  installation. 

2.  Have  students  choose  an  appropriate  method  of  installation  for  installing  turfgrass  in  the 
prepared  site. 

G.  Conclusion 

Correctly  preparing  a  site  for  turfgrass  Installation  wUI  help  save  needless  hours  of  work  at  a  later 
time.  There  are  six  major  turfgrasses  grown  In  Missouri.  Each  has  advantages  and  disadvantages. 
There  are  four  nrethods  of  installing  turfgrass;  seeding,  sodding,  plugging,  and  sprigging. 

H.  Competency 

Describe  the  procedure  for  installing  a  lawn. 

I.  Answers  to  Evaluation 

1.  d 

2.  a 

3.  b 

4.  c 

5.  d 
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Answers  to  Work  Sheets 


WS  2.1 


1. 
2. 
3. 
4 


B  X  H  =  area 
2 


L  X  W  =  area 
L  X  W  =  area 
icr*  =  area 


30'  X  25'  =  750  sq.  ft. 
40'  X  10'  =  400  sq.  ft. 
3.14  X  7.52  =  177  sq.  ft. 
25'  X  15'  =  187.5  sq.  ft. 


5.      L  X  W  =  area        45'  x  15'  =  675  sq.  ft. 
WS  2.2 

1.  145'  x  85'  =  12,325  sq.  ft. 

2.  30'  X  77.5'  =  2.325  sq.  ft. 

3.  40'  X  20'  =  400  sq.  ft. 

4.  Drive  25'  x  25'  =  625  sq.  ft.;  walk  25'  x  7.5'  =  187.5  sq.  ft. 

625  sq.  ft.  +  187.5  sq.  ft.  =  812.5  sq.  ft.  (total  area  of  walk  and  drive) 

5.  35'  X  25'  =  875  sq.  ft. 

6.  (12.325)  -  (2,325  +  400  +  812.5  +  875)  -  7.912.5  sq.  ft. 

7.  7,912.5  sq.  ft.  +  9  sq.  ft.  =  879.167  rolls  (9  sq.  ft.  in  one  roll  of  sod) 

8.  145'  X  55'  =  7,975  sq.  ft. 

7.975  sq.  ft.  -  (2.325  sq.  ft.  +  812.5  sq.  ft.)  =  4.837.5  sq.  ft. 
4,837.5  sq.  ft.  ♦  9  sq.  ft.  =  537.5  sq.  ft. 

9.  7.912.5  sq.  ft.  x        3  lbs,     x  =  23.74  lbs.  seed 


1.000  sq.  ft. 
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UNIT  Vlll  -  TURFGRASS 

Lesson  2:     Turfgrass  Eslablishment 


Name 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  What  is  the  first  step  when  preparing  an  area  for  Installation  of  turf  grass? 

a.  Add  so8  amendments 

b.  Install  undergrourxl  sprinkler  system 

c.  Remove  detxis 

d.  Take  a  sd  test 

2.  What  are  smalt  circles  or  squares  of  turf  called? 

a.  Plugs 

b.  Seeds 

c.  Sod 

d.  Sprigs 

3.  Which  is  qqI  a  method  of  sprigging? 

a.  Broadcasting  and  coverir^  lightly  with  soil 

b.  Spreading  with  a  drop  seeder 

c.  Planting  in  furrows 

d.  Pressing  into  the  ground 

4.  When  is  the  best  time  to  plant  warm-season  turfgrasses? 

c.  Early  autumn 

d,  Earty  spring 

c.  1-ate  spring 

d.  Late  summer 

5.  When  is  the  t)est  time  to  plant  cool -season  turigrasses? 

a.  Earty  summer 

b.  1-ate  autumn 

c.  Late  spring 

d.  Late  summer 


UNIT  VIII  -  TURFGRASS 

Lesson  2:    Tutfgrass  Establishment 

Work  Sheet  2.1 :     Rguring  Area 


WS  2.1 


Using  me  given  formutat,  figure  the  ares  of  the  following  shapes.  Use  a  1'  =  20'  scaie.  (Show  your 
wrork.) 


rectangie/square 

i 

area 

=  length  x  wWth 

trian^e 

/ 

base  X  height  ^  2 

circle 

b 

1          r  \ 

area 

«  =  3.14 
r  =  radius 

J 

1. 


3. 
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UNIT  -  TURFGRASS 

Lesson  2:    Turfgrass  Establishment 

Work  Sheet  2.2:     Detemilning  Seed  and  Sod  Requirenr»ents  for  Lawn  Are^s 


WS  2.2 


Answer  the  questions  based  on  the  home  lot  given.  The  scale  is  1*  =  20'. 

<   l'i-6' 


deck 


home 


walk 


drive 


1 .      What  is  the  total  area  of  the  lot? 


2.      What  Is  the  area     the  house? 
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What  is  the  area  of  the  deck? 


What  Is  the  area  of  the  drive  and  walk? 


What  is  the  area  of  the  garden? 


By  subtracting  .he  area  In  questions  2.  3.  4  a^J  5  from  the  area  o.  the  lot  (Ql),  determine  the  area 


of  the  lawn 


How  many  rolls  of  sod  (1  square  yard)  would  be  needed  to  sod  the  entire  tawn? 
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How  many  rolls    sod  would  be  needed  to  sod  just  the  front  and  sWe  lawns? 


Biuegrass  is  seeded  on  new  lawns  at  a  rate  of  three  pounds  per  1 ,000  square  feet.  At  this  rate,  how 
much  seed  would  be  needed  to  seed  the  entire  lawn? 
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UNIT  VIII  -  TURFGRASS 

Lesson  3:     Turfgrass  Malntenanca 

Objective:    The  student  wfll  be  able  to  describe  fxocedures  to  follow  to  successfidly  water,  fertiiize.  and 
mow  turfgrass. 

Study  Questions 

1.  What  are  the  fmtiiity  requirements  for  wamvaeaaon  and  cool-aeason  turfgrasses? 

2.  How  are  frequency  and  rate  of  Irrigation  determined? 

3.  When  ia  the  appropriate  time  to  mow  tur^raas? 

References 

1.  Landscaping  and  Turf  Management  (Student  Reference).  University  of  MIssouri-Cdumbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Wori<  Sheets 

a)  WS  3. 1 :       Figuring  Area  for  Fertilizer  Applications 

b)  WS  3.2.       Calculating  Lawn  Areas  fc  FertBlzer  Requirements 

3.  Job  Sheet 

a)      JS3.1:        Spreader  Calibrations 
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UNIT  VIII  -  TURFGRASS 

Lesson  3:    Turf  grass  Maintenar^ 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivation 

Middle  and  upper  dass  Americans  generally  hire  Individuals  or  companies  to  provide  goods  or 
services,  rather  than  perform  those  tasks  thems^es.  Lawn  care  businesses  offering  services  such 
as  mowing,  watering,  ferlDlzing.  edging,  and  other  turf  maintenance  jobs;  have  recently  developed  into 
a  profitable  service  ir^iustry. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  students  If  their  lawns  are  fertilized.  Ask  wtiat  fertilizer  they  apply.  Ask  what  equipment 
is  used  when  applying  fertilizer. 

What  are  the  fertility  requirements  for  warm*  sea  son  and  coot^season  turlgrasses? 

In  general,  turfgrasses  require  a  complete  ferlBlzer  containing  nitrogen,  phosphorous,  and 
potassium.  A  fertSizer  ratio  of  3-^  -2  is  Meal.  Warm-season  grasses  prefer  slow-release  fertilizer 
during  the  summer  while  cool-season  grasses  require  fertilizer  mostly  in  fall  with  some  in 
spring, 

2.  Ask  students  H  they  irrigate  their  lawns.  Ask  how  frequently  they  water. 
How  are  frequency  and  rate  of  irr^ation  determined? 

a)  Dependent  on  soil  type 

b)  Dependent  on  grass  type 

c)  Dependent  on  temperature 

d)  Dependent  on  growing  season 

e)  Deperdent  on  root  growth 

3.  Ask  how  many  students  mow  their  lawns.  Ask  how  often  they  mow  their  lawns. 
When  is  the  appropriate  time  to  mow  turfgrass? 

a)  Dependent  on  grass  type 

b)  Dependent  on  fertilizer  maintenance 

c)  Dependent  on  watering 
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F. 


Other  activities 


1.  Maintain  school  fiekis  by  mowlr^. 

2.  Maintain  school  fi^s  by  watering. 

3.  Maintain  school  fields  by  fertilzing, 

G.  CJondusJon 

Proper  maintenance  by  fertBlzIng,  mowing,  and  watering;  will  fxoduce  heafthy  turf.  Fertility  rates  for 
warm- and  cod-season  presses  vary.  A  3-1-2  ratio  is  recommended.  Mowing  heights  are  dependent 
on  the  kind  of  grass  ty  ig  cut.  Usually  one-third  of  the  leaf  bl^e  is  removed.  An  inch  of  water 
shoukj  be  appiiad  to  the  turf  ever^  seven  to  ten  days. 

H.  Competency 

Maintain  turf  by  properly  fertilizing,  watering,  and  mowing. 

I.  Answers  to  Evaluation 


1. 

b 

2. 

c 

3. 

a 

4. 

b 

5. 

d 

6. 

b 

7. 

c 

8. 

c 

9. 

c 

10. 

c 

J.      Answers  to  Work  Sheets 
WS  3.1 

1.  L  X  W  =  area;  30  ft.  x  15  ft.  =  450  sq,  ft. 

2.  L  X  W  »  area;  40  ft.  x  5  ft.  »  200  sq,  ft, 

3.  Visualize  it  as  a  rectangle  with  a  triangle  on  each  end.  Combine  triangle  A  with  C  to  make  a 
rectangle  or  measure  the  two  triangles  and  the  rectan^^e  separately.  45  ft.  x  10  ft.  =  450  sq. 
ft. 

4.  itrf  =  area  of  1/2  circle 
2 

L  X  W  =  area;  40  ft.  x  20  ft.  =  800  sq.  ft. 
3,14  X  15'  =  353.25  sq.  ft. 
2 
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WS3.2 


1.  145'  X  85'  =  12,325  sq.  ft. 

2.  30'  X  77.5'  =  2.325  sq.  ft. 

3.  35'  X  15'  =  525  sq.  ft. 

4.  (D  25  X  20  =  500)  +  (W  25  x  5  =  125)  =  625  sq.  ft. 

5.  25'  X  30'  =  750  sq.  ft. 

6.  12,325  -  (2.325  +  525  +  625  +  750)  =  8.100  sq.  ft. 

7.  8.100  SQ.  ft.  X       1  lb.  N  X         1QQ  m  fgft,  =  38.57  lbs.  ferti}l2er 

1  1,000  sq.ft.  21  lb.  N 

8.  38.57  lbs.  f8rt.X      $16.00      =  $12.35 

50  lbs.  fert. 
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UNIT  Vlll  -  TURFGRASS  Name 
Lesson  3:    Turfgrass  Maintenance  Date 

EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  Which  css'^ntial  element  wBI  stimiiate  vegetative  growth  in  turf? 

a.  Calcium 

b.  Nitrogen 

c.  Phosphorous 

d.  Potassium 

2.  Which  essential  element  will  stimulate  good  root  growth? 

a.  Calcium 

b.  Nitrogen 

c.  Phosphorous 

d.  Potassium 

3.  Which  cf  the  following  ratios  is  advised  for  general  turf  fertilizer? 

a.  3-1-2 

b.  2-3-1 

c.  2-1-3 

d.  1-2-3 

4.  How  Is  spray,  liquid-feed  fertilizer  applied? 

a.  By  broadcasting 

b.  By  using  a  hose  end  propoftloner 

c.  By  hopper  feeder 

d.  By  spreader 

5.  Whe  shixjld  warm-season  grasses  be  fertilized? 

a.  Autumn 

b.  Early  spring  and  l::te  summer 

c.  Early  spring  and  midsummer 

d.  Summer 

6.  Which  of  the  following  is  ngl  a  factor  for  how  often  to  water? 

a.  Growing  season 

b.  Location  of  trees 

c.  Soil  type 

d.  Temperature 
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7, 


In  ger^fBl,  hon  deep  w8i  one  Inch  of  water  wet  the  sc^ 


a.  To  one  Inch 

b.  To  three  Inches 

c.  To  six  iTKhes 

d.  To  twelve  inches 

8.  What  is  the  ideal  time  to  water? 

a.  Afternoon 

b.  Evening 

c.  Morning 

d.  Night 

9.  What  Is  the  recommended  portion  of  leaf  blade  to  be  removed  in  nxwing? 

a.  one-eighth 

b.  one-fourth 

c.  one-third 

d.  one^iaif 

10.  Which  is  02!  a  characteristic  of  a  reel  mower? 

a.  IHas  no  catcher 

b.  IHas  scissors  action 

c.  Mows  In  a  forward  and  backward  movement 

d.  Typically  has  five  blades 
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UNIT  VIII  -  TURFGRASS 

Lesson  3:    Turfgrass  Maimenance 

Work  Sheet  3. 1 :     Figuring  Area  for  Fertflizer  Applteation 

Figure  the  area  of  the  fotiowing  shapes.  Use  a  1'  >  20'  scale.  (Show  your  work.) 


WS  3  1 
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5. 
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UNIT  VIII  -  TURFGRASS 

Lesson  3:    Turfgrass  Maintananca 

Work  Sheet  3.2:     Calculating  Lawn  Areas  for  Fertflizer  Requirements 


WS  3.2 


Culculate  the  areas  as  indicated  to  determine  the  amount  of  fertilizer  required  for  the  lawn.  The  scale 
is  1"  =  20'. 


deck 


home 


walk 


drive 


1 .      What  is  the  total  area  of  the  lot? 


2.      What  is  the  area  of  the  house? 


ERLC 


VIII  ^33 
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if 


3. 


What  is  the  araa  of  the  deck? 


4.      VS^t  is  the  area  ot  the  drive  and  sidewatk? 


5.      What  is  the  area  of  the  garaen? 


6.      By  subtracting  the  area  in  questions  2.  3,  4  and  5  from  the  area  of  the  lot  (Ql),  determine  the  area 
of  the  lawn. 


How  much  21-0-0  fertilizer  would  be  needed  to  fertilize  the  lawn  at  a  rate  of  one  pound  of  nitrogen 
per  1 ,000  square  feet? 


8.      If  a  fifty  pound  bag  of  21-0-0  fertttlzer  costs  $16.,  how  much  will  it  cost  to  fertlizer  the  lawn? 
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UNIT  VIII  -  TURFGRASS  JS  3.1 

Lesson  3:    Tuffgrass  Maintenanca 
Job  Sheet  3.1:  Spreader  Calitxatk>ns 

Objective:  UpcK^  compl^ion  of  this  |ob  sheet,  the  student  wll  be  abie  to  accurately  calit>rBte  a  spr^der. 
Materials  and  Supplies  Needed: 

1 .  Spreader 

2.  FertBlzer,  hert>ickie,  or  seed 

3.  Tape  measure 

4.  Broom 

5.  Scale 

Procedure: 

1 .  Measure  a  square  ten  feet  by  ten  feet.  The  area  should  be  dean  and  smooth,  such  as  a  driveway 
or  patio. 

2.  FUl  tht^  spreader  with  fertilizer,  herbicide,  or  seed. 
3*      Spread  the  material  to  cover  the  ten  by  ten  area. 

4.  Sweep  and  pick  up  the  material  that  was  spread  in  the  square  and  weigh  it. 

5.  Multiply  the  weight  of  the  material  times  100  to  find  the  amount  this  particular  calibration  will  spread 
over  1000  square  feet. 

6.  If  the  amount  is  too  much  or  not  enough,  change  the  calibration  setting  and  repeat  the  procedure 
until  the  correct  calibration  Is  reached. 
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UNIT  VlII  '  TURFGRASS 

LesscNTi  4:     Lawn  CUttvation  and  RerK>vation 


Objective;    The  student  wD  be  able  to  explain  how  to  take  a  fafling,  establish  tawn  and  either  cultivate 
or  renovate  tt. 

Study  Que^ions 

1.  What  are  tome  common  reaeone  lawne  fail? 

2.  What  Is  thatch  and  how  can  K  be  conti-oiied? 

3.  How  can  compacted  soils  be  cultivated? 

4.  How  can  a  ia%vn  t>e  renovated? 
Reference 

1,      llngrNjscaping  and  Turf  Management  (Student  Reference).  University  of  Missouri-Cdumbia: 
Instructional  Materials  Laboratory,  1990. 
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UNIT  VIII  •  TURFGRASS 

Lesson  4:     Lawn  Ciitivatbn  and  Renovation 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivation 

Since  cdtivatlon  and  renovation  can  be  targe  jobs,  many  homeowners  hire  a  landscape  maintenance 
company  to  complete  them. 

C.  Assignment 

D.  Su^^ervised  stiidy 

E.  Discussion 

1 .  Ask  students  If  they  have  what  they  consider  a  perfect  lawn.  If  not,  asi<  what  problems  their 
lawn  might  have. 

What  are  eome  common  reasons  lawns  fair? 

a)  Disease 

b)  Insects 

c)  Weeds 

d)  Drought 

e)  Compaction 

f)  Thatch 

2.  Discuss  the  fact  that  all  plants  grow  and  die.  Ask  stud^^nts  Nvhat  happens  to  dead  grass 
What  is  thatch  and  how  can  it  be  controtted? 

Thatch  is  a  layer  of  decomposing  grass,  leaves,  and  stems  that  lies  below  the  leaf  blades  of 
a  lawn,  but  above  the  soil.  There  are  two  primary  ways  of  controlling  thatch;  controlling 
through  prevention,  and  controlling  through  removal. 

a)  Control  throunn  preventton 

1)  Moderate  and  regular  (but  nc^  excessive)  fertilization  to  maintain  good  growth 

2)  Regular  mowing  at  recommended  height 

3)  Deep  Irrigation  every  10-14  days  during  drought  to  promote  deep  root  growth 

4)  Annual  raking  before  new  flush  erf  growth 

5)  Coring  to  improve  water  and  fertHizer  penetration 

6)  Top  dressing  to  promote  decomposition  of  thatch 

b)  Control  through  renwval 

1)  Coring  (aerification) 

2)  Spiking 

3)  Slicing 

4)  Vertical  mowing 
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5)  Raking 


3.  Ask  students  why  turf  does  not  grow       weH  on  baseball,  soccer,  and  football  fiekJs, 
How  can  compacted  soils  be  cultivated? 

a)  Water  tl^  day  t)efore  if  necessary, 

b)  Remove  small  cores, 

c)  Topdress  the  area. 

4.  Ask  students  how  they  would  repair  a  weak  or  damaged  lawn. 
How  can  a  lawn  t>e  renovated? 

a)  Remove  all  weeds  and  damaged  turf  In  the  area  to  be  renovat3d. 

b)  Vertteut  the  rest  of  the  lawn. 

c)  Aerate  the  sol. 

d)  AJd  topsofl  to  change  grade. 

e)  Rake  for  final  grade. 

f)  Incorporate  lime  and  fertilizers, 

g)  Sow  seed,  sprig,  plug,  or  sod. 

F.  Other  activities 

1 .  Dethatch  flekJs  on  school  grounds. 

2.  Renovate  fields  on  school  grounds. 

3.  Test  different  areas  for  thatch. 

G.  Conclusion 

If  turfgrass  is  not  properly  cultivated  tt  can  devdop  a  variety  d  problems,  such  as  thatch  or 
compaction.  These  prot^ems  can  be  remedied  by  performing  proper  maintenance  procedures 
These  include:  adequate  watering,  fertilizing,  and  mowing.  In  some  cases  where  deterioration  is  too 
extreme  for  repair,  renovation  or  ref^anting  turf  is  rwcessary. 

H.  Competency 

Explain  how  to  successfully  cultivate  or  renovate  a  lawn. 

I.  Answers  to  Evaluation 


1. 

c 

2. 

b 

3. 

d 

4. 

a 

5. 

c 

6. 

a 

7. 

a 

8. 

d 

o  >  * 
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UNIT  Vlll  '  TURFGRASS 


Name 


Lesson  4:     Lawn  Cultivation  and  Renovation  Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answw. 

1 .  Which  best  defines  cultivation? 

a.  CuttK'ating  new  plants 

b.  ...achanlcal  removal  of  insects 

c.  Mechanical  removal  of  thatch 

d.  Using  proper  cultivation  practices 

2.  Which  is  QQt  included  in  renovation? 

a.  Cultivation 

b.  Moving  the  entire  turf  to  another  area 

c.  Reseeding  and  replanting 

d.  Turf  improvement 

3.  What  is  a  layer  of  decomp^^slng  grass  found  between  the  grass  Wades  and  the  soil  layer  called? 

a.  Cultivation 

b.  Penetration 

c.  Renovation 

d.  Thatch 

4.  Which  is  Qsa  a  cause  of  thatch? 

a.  Lawn  dippings 

b.  Excessive  growth 

c.  Over  fertilization 

d.  Prolonged  drought 

5.  Which  is  an  example  of  a  cultural  practice  to  help  prevent  thatch? 

a.  Mow  tall 

b.  Overfertllizing 

c.  Fertilize  with  modest  amounts  of  nitrogen 

d.  Underwatering 

6.  When  should  coot-season  grasses  be  dethatched? 

a.  Autumn 

b.  Early  summer 

c.  Late  summer 

d.  Winter 
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Which  resists  in      fTK>st  aeration  of  a  iawn. 

a.  Coring 

b.  Splicing 

c.  S|:4icing 
Vertical  mowing 

How  often  is  vertical  nrawing  recommended? 

a.  Every  year 

b.  Every  2  years 

c.  Every  4  years 

d.  Depends  on  rate  of  thatch  build  up 


Vr 
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UNIT  VIII  -  TURFGRASS 

Lesson  5:     Pe$t  Identification  and  Control 

Objective:    The  student  wtti  be  able  to  kjentify  common  weeds,  Insects,  and  diseases  that  damage  the  turf  ; 
and  explain  how  these  pests  are  a>ntroned. 

Study  Questions 

1.  Why  do  pests  develop  in  a  tawn? 

2.  What  are  ten  broadieaf  and  grassy  turfgrats  weeds? 

3.  What  steps  shouki  be  taken  to  control  turlgrass  weeds? 

4.  What  are  the  different  turfgrass  diseases  that  occur  in  Missouri  during  spring,  summer, 
and  autumn? 

5.  What  ateps  should  be  taken  to  control  turfgrass  diseases? 

6.  Wtiat  are  the  two  moat  common  turfgrass  insects? 

7.  Wliat  steps  should  be  taken  to  control  turfgrass  insects? 

Reference 

1.      LandscaoinQ  and  Turf  Management  (Student  Reference)-  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990- 
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UNIT  VIII  -  TURFGRASS 


Lesson  5:     Pest  Identification  and  Control 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Explain  that  insects,  diseases,  and  weeds  can  totally  destroy  a  lawn.  Early  identification  of  pests  can 
prevent  extensive  damage  to  the  turf  and,  therefore,  save  money. 

C.  Assignment 

D.  Supen/lsed  stuiy 

E.  Discussion 

1 .  Ask  students  if  they  have  weeds  in  their  lawns. 
Why  do  pests  develop  in  a  lawn? 

Results  of  poor  cultural  management 

2.  Asl<  students  who  have  weeds  In  their  lawns  if  they  can  Identify  any  of  the  weeds. 
What  are  ten  broadleaf  and  grassy  turfgrass  weeds. 

a)  Crat>grass 

b)  Plantain 

1)  Broadleaf 

2)  Bucichorn 

c)  White  Clover 

d)  Dandelion 

e)  Nutsedge 

f)  Henbit 

g)  Prostrate  spurge 

h)  Curly  docl< 

i)  Common  chickweed 
j)       Wild  onion 

3.  Ask  students  If  any  have  tried  to  control  weeds  in  their  lawns  and  how  they  controlled  them. 
What  steps  should  be  taken  to  control  turfgrass  weeds? 

a)  Nonchemical  control  -  appropriate  cultural  management  practices 

b)  Chemical  control 

1)  Preemergence  herbicides  -  applied  to  soil  before  weeds  germinate 

2)  Postemergence  herbicides  -  applied  to  weeds  when  they  are  actively  growing 

3)  Selective  herbtekJes  -  kills  some  weeds  but  fK>t  others 
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4)      Ncxisdective  t^McUes  -  kills  ail  plants 

4.  Ask  students  if  they  have  had  any  diseases  in  th^r  tawns. 

What  are  the  diffm^ent  turfgrasa  diseases  that  occur  in  Missouri  durir^  spring,  summer, 
and  autumn? 

a)  Snow  mdd  -  late  winter  and  eariy  spring 

b)  Pythlum  Wight  -  summer 

c)  Fairy  rings  -  spring,  summer,  and  autumn 

d)  Dollar  spot  -  spring,  summer,  and  autumn 

e)  Fusarium  trfight  -  summer 

f)  Brown  patch  -  summer 

5.  Ask  students  If  they  have  tried  to  controJ  diseases  and  how  they  controlled  them. 
What  steps  should  be  taken  to  control  turfgrass  diseases? 

a)  Nonchemical  control 

1)  Planting  grasses  with  high  disease  resistance 

2)  Using  proper  cultural  management  practices 

b)  Chemk:al  control -fungicides 

1)  Systemic 

2)  Nons>«emte 

6.  Ask  students  if  they  have  had  problems  with  Insects  in  their  lawns.  Ask  students  to  identity 
which  insects  caused  th  ^  problems. 

What  are  the  two  most  common  turfgrass  insects? 

a)  White  gmbs 

b)  Sod  webworms 

7.  Ask  stixients  If  they  have  had  proWems  with  insects  and  how  they  controlled  them. 
What  steps  should  be  taken  to  control  turfgrass  insects? 

Nonchemteal  (dethatching)  and  chemical  control  should  be  used  together. 

F.  Other  activities 

1.  Take  students  outsWe  on  school  grounds  to  Wentify  weeds,  to  detect  and  Identify  diseases, 
and  to  detect  and  Wentify  insects. 

2.  Make  a  weed  collection  of  those  weeds  listed  in  the  student's  reference. 

G.  Conclusion 

Weeds,  diseases,  and  insects  occur  in  turf  mainly  as  a  resLrit  of  poor  cultural  management  practices: 
and  can  be  controlled  by  either  chemical  or  nonchemical  practices. 

H.  Comf^tency 

Identify  common  pests  in  turfgrass  and  explain  how  to  control  these  pests. 
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I.       Answers  to  Evsduation 


1. 

b 

2. 

c 

3. 

d 

4. 

d 

5. 

a 

6. 

d 

7. 

b 

8. 

a 

9. 

d 

10. 

b 
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UNIT  VIII  -  TURFGRASS 

Lesson  5:      Past  Identification  and  Control 


Name 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 ,  Which  is  the  "king*  of  grassy  weeds? 

a.  Buckhom  plantain 

b.  Crabgrass 

c.  Henbit 

d.  WUd  onion 

2,  Which  of  the  following  Is  a  broadleaf  perennial  weed  with  a  fleshy  taproot  and  yellow  flower? 

a.  Oover 

b.  Crabgrass 

c.  Dandelton 

d.  Nutsedge 

3,  Which  of  the  following  weeds  oozes  a  white,  milky  sap? 

a.  Broadleaf  plantain 

b.  Common  chickweed 

c.  Curly  dock 

d.  Prostrate  spurge 

4,  Which  of  the  following  weeds  has  a  strong  odor? 

a.  Curly  dock 

b.  Dandelion 

c.  Henbit 

d.  Wild  onion 

5,  Which  of  the  following  nerbtekies  will  kill  any  plant  that  it  contacts? 

a.  Nonselective 

b.  Postemergence 

c.  Preemergence 

d.  Selective 

6,  Which  of  the  following  diseases  thrives  at  or  near  freezing  temperatures? 

a.  Brown  patch 

b.  Fairy  rings 

c.  Pythium  blight 

d.  Snow  mold 
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7.  Which  of  the  following  diseases  has  mu^rooms  or  puffballs? 

a.  Ddtar  spdt 

b.  Fairy  rings 

c.  Fusarium  blight 

d.  SrK?w  mokJ 

8.  Which  of  the  follcwing  diseases  mainly  attacks  tail  fescue? 

a.  Brown  patch 

b.  Ddiar  spot 

c.  Fairy  rings 

d.  Snow  mold 

9.  Whicf"  of  the  following  move  within  the  the  plant  as  a  preventative  measure  for  diseases? 

a.  Nonsetdctive  harbk:ides 

b.  Nonsystemic  fungickies 

c.  Preemergence  i,i^ft>ickJes 

d.  Systemic  fungicides 

10.  How  many  white  grubs  per  square  feet  does  it  tal<e  to  indicate  need  for  eradication? 

a.  Two 

b.  Seven 

c.  Fifteen 

d.  Fifty 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 
Lflsson  1 :    introduction  to  Landscape  Oesif^ 

Objective:  Tiie  student  v^i  be  able  to  analyze  a  landscape  site. 
Study  Questions 

1.  What  is  meant  by  landscape  design? 

2.  What  Is  the  purpose  of  a  landscape  design? 

3.  What  do  the  terms  sKe,  on-site,  and  ofl-sKe  mean? 

4.  What  factors  should  be  considered  vvhen  preparing  a  landscape  design? 

5.  What  are  the  three  major  use  areas  of  a  landscape  design? 

e.      What  does  a  landscape  designer  need  to  know  about  zoning  regulations? 
References 

1.  LandscapIrK?  and  Turf  Manaoenwnt.  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS  1 . 1 :       Calculating  Slope 

3.  Job  Fheet 

a)      JS  1.1:        Site  Analysis  and  FamHy  Needs  Checklist 
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UNIT  IX  '  SITE  ANALYSIS  AND  EVALUATION 
Lesson  1 :     introduction  to  Landscape  Design 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson. 

B.  Motivation 

Before  a  landscape  can  be  designed,  the  site  must  be  evaluated.  Some  plants  on  the  site  may  need 
to  be  removed  while  others  can  be  used  in  the  new  landscape  plan.  Using  existing  plants  will  save 
money  for  the  homeowner  or  citent. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  the  students  to  define  a  landscape  deslgr. 
What  is  moant  by  landscape  design? 

Landscape  design  is  an  art  combined  with  practical  science  that  produces  3  unified,  working 
composition. 

2.  Ask  students  why  they  think  a  landscape  design  is  important. 
V/iw*  is  the  purpose  of  a  larKltcape  design? 

landscape  design  is  the  written  and  drawn  form  of  communication  between  the  designer  and 
dient.  It  is  Important  in  showing  interrelatkmships  of  the  areas  of  the  design.  Written  and 
drawn  k^eas  have  less  charn^e     being  forgotten, 

3.  Ask  students  to  give  definitions  of  site,  on-site,  and  off  site. 
What  do  the  terms  site,  on-site,  and  off-site  mean? 

a)  Site  -  an  area  to  be.  designed,  installed,  and  maintained 

b)  On-site  -  any  vegetatton,  features,  and  buHdings  already  existing  on  the  area 

c)  Off'Stte  -  any  vegetatton.  features,  and  buildings  existing  within  sight  or  sourxJ  of  the 
area,  but  not  located  on  the  area;  e.g.,  highway,  trash  area,  and  trees 

4.  Ask  students  wtiat  questk>ns  are  important  to  ask  a  client  t>efore  the  actual  design  process 
begins.  Have  students  complete  WS  1.1.  The  site  analysis  and  analysis  of  family  needs  are 
discussed  more  In  unit  XI,  Lesson  5. 

What  factors  should  be  considered  when  preparing  a  landscape  design? 

a)      Site  analysis  -  any  information  about  the  physical  site 
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b)      Analysis  of  famBy  r>eed8  -  how  a  (8011/8  desires  can  be  considered  In  the  landscape 
plan  in  order  to  meet  persc^  needs 

5,  Ask  students  what  roon^  exist  in  their  fK>mes.  Ast<  students  what  Vooms"  might  exist  in  a 
landscape  de^gn. 

What  are  the  three  major  use  areas  of  a  landscape  design? 

a)  Public  area  -  part  erf  site  open  to  publte  view  at  all  times 

b)  Private  area  -  part  erf  site  intended  for  private  use 

c)  Service  area  -  part  erf  site  for  utBity  w  work 

6.  Ask  students  to  define  zoning  regiiatk>n$. 

What  does  a  landscape  designer  need  to  know  about  zoning  regulations? 

Zoning  regulations  are  Important  to  know  before  any  construction  is  planned  or  additions  are 
made  In  a  landscape.  The  purpose  of  these  regulations  Is  public  safety.  The  regulations  can 
be  obtained  from  the  local  city  hall. 

Other  activities 

1 .  IHave  students  site-analyze  tire  dassroom. 

2.  Have  students  "Interview'  potential  clients  using  a  checklist. 

3.  Invite  someone  from  city  hall  to  visit  the  classroom  and  explain  zoning  regulations. 
Conclusion 

Analyzing  the  site  Is  a  step  In  the  process  of  designing  the  landscape.  Knosving  what  is  already 
present  on  a  site  arxJ  the  needs  erf  the  client  are  Important  to  analysis^  A  landscape  design  usually 
incliKies  three  use  areas.  A  designer  must  be  aware  erf  local  zoning  regulations. 

Competency 

Analyze  a  landscape  site. 

Answers  to  Evaluation 

1.  c 

2.  b 

3.  b 

4.  c 

5.  d 

6.  Answers  may  Include  three  of  the  following: 

a)  Terrain 

b)  Vegetation,  hcHJse;  other  buHdings  and  objects  on  site 

c)  Regional  factors 

d)  Zoning  regulations 

e)  Location  erf  utilities 

f)  Off-site  features 

g)  Directions  of  prevailing  seasonal  winds 
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h)      Location  at  Uonh  in  relation  to  site 


7.      Answers  may  include  Vtvoe  of  the  foHowing: 

a)  Age,  sex,  and  Nsbbies  of  each  famBy  member 

b)  Perscxicd  plant  (yeferences 

c)  Amount  of  time  avaBabte  for  maintenance 

d)  Wh^her  hcxne  is  pennanent  or  tempwary  residence 

e)  Location  erf  service  arMs 

f)  Additions  to  existing  buBdings;  deci<s.  patios,  or  a  swimming  pool 
Answers  to  Wori<  Sheet 

W.S.  1.1 

1.  a)      I2x  100  =  24% 

50 

b)      Plant  groundcovers  arKi/or  shrubs  on  t>anl<. 

2.  a)      ^  X  100  -  8% 

75 

b)  Yes 

3.  a)      15  X  100  =  45% 

40 

b)      Steps  or  terracing  wHt  t>e  required. 

4.  a)      J  X  100  =  6%  (5.88) 

17 

b)  No 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION  Name 
Lesson  1 :     Introduction  to  Landscape  Design  Date 


EVALUATION 


Circle  the  letter  that  corresponde  to  the  t>e8t  anawer. 


1 .      What  is  the  definition  of  landscape  design? 
a       An  art 

b      A  practicat  science 

c.  Comt^nation  erf  an  art  and  practical  science 

d.  Elements  and  principles 


2.      What  is  the  term  for  any  vegetation,  buBdings,  or  objects  existing  within  sigN  or  sound  of  site? 


a.  Near-site 

b  Off-site 

c  On-site 

d.  Site 


3.      Where  is  the  public  use  area  usually  located? 


In  the  back  yard 
In  the  front  yard 
In  the  side  yard 
Near  the  driveway 


4.      Which  use  area  is  also  considered  the  utUity  area? 


a.  Private 

b.  Public 
c  Service 

d.  None  of  the  atx)ve 


5,      Which  is  true  of  zoning  regulations? 

a.  Are  the  same  for  each  state 

b.  Are  the  same  for  each  town 

c.  Differ  for  each  home 
d  Differ  for  each  town 


Complete  the  following  short  answer  questions. 

6.      What  are  three  factors  that  should  be  considered  in  a  site  analysis? 


a. 


b 


c. 


.  ERIC 
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7.      What  are  three  factor?  that  shotdd  be  consJdered  for  analysis  of  famUy  needs? 
a. 
b. 


''0 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION  WS  1 

Lesson  1:    Introduction  to  Landscape  Deskjn 
Work  Sheet  1.1:     Calcu.ai«ig  Slope 

Calculate  the  percentage  of  slope  and  ans%ver  the  questions  lor  the  following.  (Show  your  work.) 


a)  Percentage  of  slope 

b)  What  is  the  suggested  landscape  use  fo»  'his  slope? 


2, 


a)  Percentage  of  slope 

b)  Is  this  slope  suitable  for  a  drive? 
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a) 
b) 


Percentage  of  slope 

What  is  the  suggested  landscape  use  for  this  slof>e? 


a)  Percentage  of  slope 

b)  Is  this  slope  suitable  for  a  patio? 

ERIC 


UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 

Lesson  1 :     Introdix^tion  to  Landscape  Design 

Job  Sheet  1.1:      Site  Analysis  and  Famiy  Needs  Cbecidlst 


JS  1.1 


Objective:    Upon  completion  of  this  job  shert,  the  student  will  be  able  to  interview  a  potential  client  with 
a  site  analysis  clwcWist  and  famBy  needs  c^Wisl. 

Materials  and  Supplies  Needed: 

1 .  Site  analysis  checklist 

2.  Family  needs  checklist 

3.  Pencil 

4.  Potential  client 

5.  Site 

Procedure: 

1.  If  necessary,  call  client  for  appointment. 

2.  Interview  client  with  family  needs  checklist. 

3.  Analyze  site  with  site  analysis  checklist. 

4.  RougNy  sketch  site  in  space  provkJed  below. 


IX-11  f'^l 


UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 
Lesson  2:    Drawing  a  Base  Map 

Objective:  The  stiKlent  will  be  able  to  accurately  measure  a  lan<  -ape  site  and  dr&w  a  base  map  to  scale. 
Study  Questions 

1.  What  information  is  provided  on  a  basa  map? 

2.  How  are  stnicturas  locatad  on  a  base  map? 

3.  What  tools  and  oquipmant  are  needed  to  draw  a  base  map? 

4.  What  types  of  scales  can  be  used  on  a  base  map? 
References 

1.  Landscaping  and  Turf  Management  (Student  Reference)..  University  of  Missouri-Columbia: 
Instructional  Materials  Labcxatory,  1990. 

2.  Job  Sheets 

a)  JS  2.1:  Measuring  a  Site 

b)  JS  2.2:  Drawing  a  Base  Map 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 
Lesson  2:    Drawing  a  Base  Map 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson.  Revi^  measuiing  techniques. 

B.  Motivation 

Before  any  landscape  pJan  can  be  drawn  or  designed,  measurenr>ents  are  necessary.  Accurate  and 
proper  measurements  will  help  ensure  a  successful  placement  of  elements  in  a  landscape  design 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  the  students  what  features  might  be  found  on  a  landscape  site. 
What  information  is  providad  on  a  bate  map? 

A  base  map  includes  any  information  gained  by  a  sHe  analysis;  such  as  existing  buildings.north 
direction  arrow,  and  vegetation, 

2.  Ask  students  how  they  are  able  to  find  cities  and  distances  between  cities  on  a  map. 
How  are  atructurat  located  on  a  baaa  map? 

Using  graph  paper,  orient  the  map  to  existing  road  or  boundary  lines;  then  step-off  or  measure 
existing  features  of  the  site,  and  draw  them  in. 

3.  Ask  students  what  tools  and  equipment  are  needed  for  painting  a  picture  or  making  a  drawing; 
then  ask  which    these  tools  could  be  used  for  drawing  a  base  map. 

What  tools  arNl  equipment  are  needed  to  draw  a  base  map? 

a)  Primary  tools  arxl  equipment 

1)  PencH  (sharp,  fine  l^d,  number  two) 

2)  Tracing  paper  or  graph  p^per  -  1  r  x  ir  suggested 

3)  Drafting  tape 

4)  Sketch  paper  or  pad 

5)  Eraser 

b)  Supportive  drawing  equipment 

1)  Drawing  table  or  drafting  board 

2)  T-square  or  parallel  rule 

3)  Triangles 

4)  Templates 

5)  Lettering  gukjes 
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4.      Ask  ^udents  what  kinds  d  scales  can  be  used  for  measuring. 
What  types  of  scales  can  be  iwed  on  a  base  map? 

a)  Architect's  scale 

b)  Engineer's  scale 

c)  Metric  scale 

R      Other  actMtles 

1.  Have  students  determine  their  natural  stride  (stepoff). 

2.  Have  students  practtee  using  en  architect's  scale. 

G.  Conclusion 

In  order  to  design  a  landscape,  the  site  must  be  accurately  measured  and  drawn  to  scale  on  a  base 
map. 

H.  Competency 

Draw  a  base  map  to  scale, 
t.       Answers  to  Evaluation 

1.  Answers  should  include  five  of  the  following; 
north  arrow 

utility  line  location 

existing  vegetatton.  buildings,  and  features 
sunrise  and  sunset  poslttons 
good  views  and  poor  views 
measurements 

2.  Answers  shoukj  include  five  of  the  following: 
pencBs 

traclf^  paper  or  graph  paper 
drafting  tape 
sketch  paper  or  p^s 
drawing  table  or  drafting  board 
T-square  or  parallel  rule 
triangles 
templates 
lettering  guides 

3.  The  instructor  needs  to  determine  If  this  was  completed  satisfactorily. 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION  Name  

Lesson  2:    Drawing  a  Base  Map  Date  

EVALUATION 
Complete  the  following  ehort  answer  questions. 

1 .  List  five  Herns  that  can  be  found  on  a  base  map. 

a. 
b. 
c. 
d. 
e. 

2.  List  fh/e  tools  or  pieces  of  equipment  used  In  drawing  a  base  map. 

a. 
b. 
c. 
d. 
e. 

3.  If  you  have  no*  completed  JS  2.1  and  2.2.  checi<  with  your  Instnjctor  about  completing  them  at  this 
time. 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 


JS  2.1 


Lesson  2:    Drawing  a  Base  Map 
Job  Sheet  2. 1 :      M^isuring  a  Site 


Objective:  Upon  completion  of  this  job  sheet  the  student  will  be  ab(e  to  measure  a  site  with  accuracy. 
Materials  and  Supplies  Needed: 

1 .  Tape  measure 

2.  Paper  and  pencil 

3.  Site  -  to  be  determiried  by  teachc^ 

Procedure: 

1 ,      Work  in  pairs. 


2.  Roughly  sketch  the  site  on  a  separate  sheet  of  paper,  writing  In  the 
measurements.  Be  sure  to  measure  in  feet  and  IrKhes, 

3.  Measure  the  dimensions,  both  length  and  width  of  the  property 
boundaries  of  the  site. 

4.  Measure  the  dimensions  of  the  house  and  any  other  buildings  on 
the  property. 

5.  Measure  the  distance  from  the  house  to  the  property  boundaries  by 
locating  a  comer  the  house.  See  Figure  1.1.  if  the  house  is  not 
parallel  to  property  lines,  locate  two  comers  of  the  house.  See 
Figure  1.2. 

6.  Measure  all  existing  traffic  patterns  {sidewalks,  driveways,  pathways, 
etc.)  in  location  to  the  house. 

7.  Measure  existing  vegetation  or  garden  arras  from  a  weH-establlshed 
point,  such  as  from  the  house.  Trees  arxJ  shrubs  should  be 
measured  from  their  centers.  Indteate  names  of  plants,  If  known. 
See  Figure  1.3. 

8.  Measure  any  existing  slope. 

9.  Measure  base  and  heights  of  windows  and  doorways  of  house  and 
put  measurements  on  a  separate  sheet  of  paper  for  future  reference- 
Roughly  sketch  the  placement  of  windows  and  doorways. 


Figure  1.3 
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UNIT  IX  -  SITE  AI^YSIS  AND  EVALUATION 

Lesson  2:     Drawing  a  Base  Map 

Job  Sheet  2  2:       Drawing  a  Base  Map 


JS  2.2 


Objective:  Upon  comprfetlon  of  this  Job  sheet  the  student  will  be  able  to  draw  a  base  map. 
Materials  and  Supplies  Needed: 

1 .  PencB  and  eraser 

2.  Graph  paper  -11  x  17  is  suggested 

3.  Riier 

4.  Measurements  and  notes  from  JS  2,1 
Procedure: 

1.  Draw  tfw  nwasuremonts  taken  from  JS  2.1  to  seals  using  a  1/10 
scale.  Be  sure  to  make  the  base  map  stnjctures  as  large  as 
possible  to  tit  the  piece  of  paper. 

2.  Draw  property  boundaries  first. 

3.  Next  draw  the  house  using  one  or  two  comers  of  the  house  to 
accurately  place  It  on  the  property.  Make  the  hcHJse  dimensions     Figure  2.1 
with  a  thicker  line  than  the  boundary  line.  See  Figure  2.1. 

4.  Draw  in  windows  and  doorways  of  the  house.  See  Figure  2.2. 

5.  Draw  traffic  patterns  from  a  well  esta Wished  point. 

6.  Draw  in  any  vegetation  from  a  well-established  point, 
1.      Add  any  helpful  notes  or  information  to  the  base  map. 


Figure  2.2 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 
Lesson  3:     Interpreting  a  Landscape  Plan 

Objective:    The  studet  .*  wfll  be  able  to  effectively  use  symbols  on  a  landscape  plan. 
Study  Questions 

1.  What  «/•  the  major  (Mtttfiet  on  a  landscape  plan? 

2.  What  information  is  used  in  a  title  block? 

3.  What  additional  types  of  dravirings  are  used  to  illustrate  a  landscape  plan  to  the  client? 
References 

1.  Landscaping  and  Turf  Management  (Student  Reference).     University  of  Missourl-Cdumbia; 
instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS3.1:  Title  Blocks 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 


Lesson  3:     Interpretlr^  a  Landscape  Ran 


TEACHING  PROCEDURES 

A.  Review 

Review  Unit  IX,  Lesson  2. 

B.  Motivation 

A  dean,  concise  landscape  plan  effectively  represented  with  symbols  will  help  sell  a  landscape 
design.  It  will  communicate  to  the  dient  exactly  what  the  landscape  designer's  Ideas  are. 

C.  Assignment 

D.  Supei  ^Ised  study 

E.  Discussion 

1 .  Asl<  the  students  to  list  typical  symbols  seen  dally,  such  as  stop  signs.  Asl<  students  what 
features  of  a  landscape  plan  might  need  a  symbol. 

What  are  the  major  features  on  a  landscape  plan? 

a)  Design  symbols 

1 )  Variations  erf  cirdes 

(a)  Deciduous  trees 

(b)  Evergreen  trees 

2)  Variations  of  lines 

3)  Written  scale 

4)  Directional  Indicator 

b)  Plant  list 

c)  Letterings 

d)  Title  block 

2.  Asi<  Students  what  information  is  found  In  a  legend  of  a  map. 
Wfiat  information  is  used  in  a  titie  block? 

a)  Title  of  the  project 

b)  Nanw  of  dient 

c)  Address  of  property  designed 

d)  Name  or  initials  erf  designer  or  company 

e)  Date  design  wps  completed 

f)  Scale  used 

g)  Directional  indteator 
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3.      Ask  students  how  ^se  a  dasigner  might  cc^municate  ideas  to  the  dlant. 

What  additkmai  types  of  drawings  are  used  to  IHustreta  a  landscape  plan  to  a  client? 

a)  Elevatlonal  drawing 

b)  Perspective  view  drawing 

c)  Con$tructk>n<letal  drawing 

F.  Other  activities 

1 .  Have  students  practice  drawir^  design  symbols. 

2.  Have  students  practice  placing  arxi  ffliing  In  title  t>locks. 

3.  Have  students  prHctk:e  lettering,  with  emphasis  on  legibHity. 

G.  Condusk>n 

Design  symbols  and  a  title  block  cny  Itw  landscape  plan  are  Important  data  that  communicate  the 
designer's  kdeas  to  a  potential  client. 

H.  Competency 

Effectively  use  design  symbols  in  a  landscape  plan. 

I.  Answers  to  Evaluation 

1.  b 

2.  a 

3.  d 

4.  a 

5.  c 

6.  Answers  should  Include  three  of  the  following:  botanical  name;  size;  quantity;  conditions  of 
plants;  client's  name. 

7.  Answers  shouW  Include  three  of  the  following:  title  of  project;  designer's  initials;  name  of 
landscape  firm;  date  plan  was  completed;  address  of  property. 

8.  up  to  the  teacher's  discretion 

J.      Answers  to  WS  3.1  -  up  to  the  teacher's  discretion 
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UNIT  IX  '  SITE  ANALYSIS  AND  EVALUATION 


Lesson  3:    Interpreting  a  Landscape  Plan 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1 .  Varlattons  of  what  symbol  repiesent  grcHjnd  cover? 

a.  Circle 

b.  Color 

c.  Lettering 

d.  Una 

2.  What  do  symbols  represent  in  landscape  designs? 

a.  Drawings  of  overh^d  views  erf  features 

b.  Exact  placen>ents 

c.  Perspective  view  drawings 

d.  Title  Woci<s 

3.  Which  of  the  following  Is  qqI  a  symbol? 

a.  Directional  indicator 

b.  Lettering 
Lines 

d.      Title  block 

4.  Which  of  the  following  is  the  most  common  m^hod  of  lettering? 

a.  Freehand 

b.  Lettering  guides 

c.  Letteriftg  tape  machine 

d.  Waxed  press-on  letters 

5.  Which  of  the  following  Is  ncA  a  type  erf  drawing  used  to  Illustrate  a  landscape  plan? 

a.  Constructlon-detaB  drawing 

b.  Eievational  drawing 

c.  Landscape  method  drawing 

d.  Perspective  view  drawing 

Complete  the  foiiowfng  short  answer  questions. 

6.  What  are  three  Items  found  in  a  plant  list? 

a. 
b. 
c. 


Name 
Date 


IX-27 


2f; 


What  are  three  items  fouxi  In  the  tttie  block? 

a. 
b. 

c. 

Draw  a  commcwi  s^bol  for  each  the  foJIowlng: 
a.      Deciduous  tree 


b.      Evergreen  tree 
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UNIT  IX  -  SITE  ANALYSIS  AND  EVALUATION 
Lesson  3:    Irtt^prrtifig  a  Landscape  Ptan 
Work  Sheet  3.1 :     Tttle  Blocks 


Add  the  following  information  in  btock  tiUe  form  to  your  base  map  drawing  (JS  2.2). 

1 .  Scale  cS  drawing 

2.  Owner's  name 

3.  Property  address 

4.  North  directk>nal  an^ow 

5.  Date 

6.  Title  of  the  project 

7.  Name  or  Initials  of  designer  or  company 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 
Lesson  1 :    Selecting  Trees  fcx  the  Landscape 

Objective:    The  student  wfli  be  able  to  desciibe  the  purposes  of  trees  in  the  landscape  and  factors 
cx)nskjefed  in  selectk^  trees. 

Study  Questions 

1.  What  are  the  purposat  of  trees  in  the  landscape? 

2.  What  should  be  considered  wtien  selecting  trees  for  the  landscape? 

3.  What  are  the  selection  criteria  for  common  trees? 

Reference 

1.      LarKiscapIng  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instmctional  Materials  Laboratory.  1990. 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 


Lesson  1 :    Selectir^  Trees  for  the  Landscape 


TEACHING  PROCEDURES 

A.  Introduction 

Since  trees  are  the  largest  and  most  dominant  dement  in  a  landscape,  appropriate  s^ection  is 
extrem^y  important,  A  tandscaper  must  be  able  to  sdoct  trees  according  to  the  thence  of  the  design, 
functions  required,  ard  personal  desires  of  the  client, 

B.  Motivation 

Ex|:^aln  that  trees  are  thb  most  permanent  element  In  the  landscape  and  that  their  selection  is 
Important  to  the  theme  of  the  aeslgn.  The  tree  selected  shoidd  fUfW  the  purpose  intended. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .      Ask  students  to  think  of  ways  they  have  seen  trees  used  in  the  landscape. 
What  are  the  purposes  of  trees  in  the  landscape? 

a)  aimatk:  Effects 

1)  Help  purify  air 

2)  Reduce  noise  levels 

3)  Help  control  eroston 

4)  increase  or  decrease  wi^  d 

5)  Cod  air  through  transplratton 

6)  Provide  shade,  reducing  room  and  ground  temperature,  and  blocking  direct  rays 
from  sun 

7)  Obstnjct,  deflect,  and  filter  air  flow  for  the  t>enefit  of  small  plants,  animals,  and 
property 

b)  Aesthetics 

1)  Ceiling  for  an  outdoor  room 

2)  Create  feeling  of  intimacy 

3)  Variety  of  colors,  forms,  textures,  and  patterns 

4)  Frame  and  accentuate  design  and  structure  detaH  of  a  house 

5)  Soften  or  complement  architectural  lines 

6)  Provide  welcoming  effect  for  an  entrance 

7)  Frame  views,  provide  focal  points,  and  form  vistas 

8)  Spark  up  monotony  of  pavement  and  masonry 

9)  Provide  play  areas 

10)  Provkje  shade 

1 1)  Screen  out  unsightly  views 

12)  Provkie  privacy  ^ 

13)  Provkie  flowery  fragrances,  peaceful  sounds 

14)  PiOvkJe  a  flowering,  focal  point 

15)  Provide  seasonal  variety 


16)  Help  new  residences  loc^  established 

17)  Provide  backdrc^  for  cAher  plant  matwial 

18)  Attract  birds 

c)  Economk:  value  -  bx^rease  px)perty  value 

d)  PsyctKrfogteal  effect 

1)  Increase  social  activity 

2)  Promc«e  good  community  relations 

3)  Increase  prodi^rtlvtty  and  lower  at)senteelsm  In  Industry 

e)  Purposes  of  dedducnis  trees 

1)  Smsonal  char^fes  of  col(x,  line,  texture,  and  pattern 

2)  Energy  conservation 

(a)  She^e  in  summer 

(b)  Planting  only  deciduous  plants  on  south  side  of  house  so  in  the  winter 
sun*s  rays  can  fBter  through  and  help  heat  house 

f)  Purposes  of  evergreens 

1)  As  screem,  sound  barriers,  to  provide  privacy,  and  as  baci<drops  for  other 
plantings 

2)  On  north  side  of  house,  l<eep$  winds  from  reducing  heat  inskJe  house 

3)  Only  slight,  seasonal  cdor  change 

4)  May  produce  flowers  and  fruits 

Ask  students  to  thinl<  about  what  they  should  l<now  about  a  tree  l>efore  selecting  it  for 
landscape. 

What  should  be  considered  when  selecting  trees  for  the  tondscape? 

a)  Location 

b)  Purpose  of  tree 

c)  Avoidance  c^: 

1)  Those  susceptit)le  to  storm  damage 

2)  Those  with  weal<  wood 

3)  Those  susceptible  to  pests  and  diseases 

4)  Those  that  produce  unwanted  seeds  or  fruit 

d)  Existing  conditions 

1 )  Room  for  top  and  root  growth 

2)  Soil  type 

3)  pH 

4)  Subsurface  drainage 

5)  Amount  of  available  tight 

e)  Plant  characteristics 

1)  Hardiness  of  plant  and  hardiness  zone  of  location 

2)  Height  at  maturity 

3)  Width  at  maturity 

4)  Form 

5)  Growth  habit 

6)  Branching  habit 

7)  Rate  of  growth 

8)  Water,  light,  fertiliiation.  and  temperature  requirements 

9)  t^f  color  (in  all  seasons) 

10)  Rower  color,  type,  and  time  of  bioom 

1 1)  Fruit  type,  color,  and  time  of  production 

1 2)  Texture 

13)  Disease,  insect  proWems,  and  control  methods 

14)  Pruning  requirements 
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15)  Ability  to  be  trans^nted 

16)  Ufe  span 

17)  AvaftabHity 

18)  Functbn  in  landscape 

19)  Salt  tolerar^a 

20)  Spacing 

21)  Maintmiance 

e)      Conskl&fBttc^  in  selecting  street  trees 

1)  AbBity  to  permit  free  pedestrian  and  traffk:  movenient 

2)  At^ity  to  avoid  interference  with  overf^ad  or  underground  utility  Installation 

3)  At^tty  to  avoid  interference    traffic  sighting  distance 

4)  At^ity  to  provide  desired  shade  and  appearance 

5)  Suitabflity  to  avaSaloie  space 

6)  Hardiness  and  maintenance  requirements 

Take  the  class  on  a  field  trip  to  see  how  trees  are  used  in  the  landscape.  Asi<  the  students  to 
critique  the  landscape  using  the  information  in  the  charts  as  a  basis  for  the  correct  use  of 
trees.  Have  them  tell  if  the  tree  is  or  is  not  an  appropriate  cfK>lce  and  why.  If  it  is  not.  asi< 
what  would  be  a  better  choice.  Have  the  students  continue  filling  out  the  Vfork  sheet  started 
in  Unit  III. 

NOTE:  All  tree  selection  tables  are  in  the  student  reference. 
What  are  the  selection  criteria  for  common  trees? 


Shade  trees 

1) 

Acer  rubrum  -  red  maple 

2) 

Ap^r  saccharum  -  suaar  maple 

3) 

BetuJa  niara  -  river  birch 

4) 

Betula  oefKlula  -  Eurooean  whHe  birch 

5) 

Fraximus  Pennsylvania  -  areen  ash 

6) 

Gledltsia  triacanthos  var.  inermis  -  thomiess  honey  locust 

7) 

Uquldamba  s^/raclflua  -  sweet  aum 

8) 

Urioderdron  ttriioffera  -  tulio  tree 

9) 

Platanus  occkJentalls  -  svcamore 

10) 

Quercus  oalustria  -  Din  oak 

11) 

T«ia  cordata  -  little  leaf  linden 

Rowering  trees 

1) 

AlWzla  julibrissin  -  mimosa 

2) 

Cercis  canadensis  -  ©astern  redbua 

3) 

Comus  florida  -  flowerina  doawood 

4) 

Qrflta^us  phaenoDvrum  -  Washinaton  Hawthorne 

5) 

Ko^reuterla  panicufata  -  adden  raintree 

6) 

Magndia  soulanaiana  -  saucer  maandla 

7) 

Malus  species  -  flowerina  crabapde 

8) 

Pvrus  callen^na  'Bradford'  -  Bradford  pear 

Evergreen  trees 

1) 

Ilex  opaca  -  American  hdiv 

2) 

Juniperus  vlrainiana  -  canart  iuniper 

3) 

Maandia  grandiflora  -  southern  maandia 

4) 

Picea  abies  -  Norway  spruce 

5) 

Plcea  Dunaens  dauca  var.  -  due  spruce 

6) 

Pinus  niara  -  Austrian  oine 

7) 

Piny§  §^rgt)y?  -  white  pine 

8)  Pinus  avivestrte  -  Scotch  f^ne 

9)  TsiK^  canadansis  -  hemlock 


F.  Other  activity 

Have  the  students  s^ect  a  tocatlon  to  plant  a  tree  (on  the  school  campus).  Then  have  them  select 
a  tree  that  wchM  sutt  the  chraen  location  based  on  infon[Tiatk>n  found  in  the  lesson.  Have  them  plant 
their  s^ectkxi  (obtain  plants  from  local  nursery /garden  center). 

G.  Conclusion 

Trees  perform  various  furxjttons  In  a  landscape.  Trees  add  dlmatte,  aesthetic,  economic,  and 
psychdogicai  value  to  a  landscape.  Criteria  such  as  location,  purpc^,  existing  conditions,  and  p>lant 
characteristics  should  t>e  considered  before  selecting  a  tree.  Each  tree  has  unique  characteristics 
which  help  determine  if  the  tree  w9l  be  a  good  chotee. 

H.  Competency 

Select  trees  for  specific  purposes  in  the  landscape. 

I.  Answers  to  Evaluation 

1.  b 

2.  a 

3.  d 

4.  c 

5.  d 

6.  d 

7.  Up  to  instructor's  discretion 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 


Name 


Lesson  1 :     Selecting  Trees  for  the  Landscape  Date 


EVALUATION 

Circle  the  Ic^er  that  conresponds  to  the  beet  answer. 

1.  Ted  wants  to  plant  a  tree  in  his  mother's  yard  for  a  Mother's  Day  gift.  Which  of  the  following  should 
not  be  a  consWeration  before  planting  the  tree? 

a.  Existing  corxlltlons  in  planting  location  such  as  soil  type,  pH,  drainage,  and  amount  of  light 
av^ilaUe 

b.  If  it  Is  a  fast  growing  tree  which  will  quickly  fill  in  space 

c.  Location  and  pur{x>se  the  tree  wUi  serve 

d.  Plant  characteristics  such  as  height  to  expect  at  maturity.  soB  preference,  form,  growth  habit, 
and  water  requirements 

2.  The  following  characteristics  belong  to  which  tree?  It  is  used  for  quick  shade,  has  winged  seeds  for 
fruit,  Is  drought  resistant,  and  N4arshairs  seedless  is  a  cultivar. 

Green  ash 

b.  Honey  locust 

c.  Uttielf/af  linden 

d.  Red  maple 

3.  What  is  the  Missouri  State  Tree,  which  is  an  understory  tree  growing  to  less  than  25  feet,  and 
blooming  in  the  eariy  spring  with  white  flowers? 

a.  Bradford  pear 

b.  Eastern  radbud 

c.  Flowering  crabapple 

d.  Flowering  dogwood 

4.  Of  the  three  pine  trees  studied,  which  one  is  a  poor  choice  as  an  ornamental  tree  because  of 
nematode  problems? 

a.  White  pine 

b.  Austrian  pine 

c.  Scotch  pine 

d.  None  of  the  above 

5.  What  is  a  narrow-leaf  evergreen  tree,  used  as  an  understory  tree;  that  should  be  planted  on  a  north 
exposure,  does  not  like  dry  winds  or  prolonged  heat,  and  gets  sun  scorch  in  temperature  over  95^  F'^ 

a.  Austrian  pine 

b.  Blue  spruce 

c.  Eastern  red  cedar 

d.  Hemlock 


6.  What  Is  a  hardy  tree  that  grows  to  70  feet  has  exfoHating  bark,  totefBtos  many  soBs  IndixUng  aikaiina. 
can  tderate  dty  conditions;  but  should  not  be  used  there  since  it  has  messy,  prickty  bails  that  remain 
on  the  tree  after  the  teavm  fad  and  drc^  pertodicaRy  durbtg  the  wb^er? 

a.  Tidlp  tree 

b.  Sugar  maple 

c.  Sweet  gum 

d.  Sycamore 

Complete  the  fcliowing  short  answ«  question. 

7.  What  are  five  purposes  trees  serve  in  the  landscape? 
a, 

b, 
c. 
d. 
e. 
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UNIT  X  -  SELECTING  AND  USING  PUNTS  IN  THE  LANDSCAPE 
Lesson  2:    Selecting  Shrubs  and  Hedges  for  Vtw  Landscape 

Objective:    The  student  wfll  be  able  to  select  shrubs  or  hedges  to  fidfHi  desired  purposes  in  a  landscape 
plan. 

Study  Questions 

1.  What  are  the  purposes  of  shrubs  and  hedges  in  the  landscape? 

2.  What  should  be  consJdered  when  selecting  shrubs  and  hedges  for  the  landscape? 

3.  What  are  the  selection  criteria  for  common  shrubs? 
Reference 

1.      Landscaping  and  Turf  Manaoenfwnt  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 
Lesson  2:     Selecting  Shrubs  and  Hedges  for  tt^  Landscape 


TEACHING  PROCEDURES 

A.  Review 

Review  previous  lesson.  Review  Unit  III,  Lesson  5. 

B.  Motivation 

With  the  wWe  range  erf  sizes,  shapes,  and  varieties  of  shrubs;  the  selection  process  becomes  a  v  ry 
important  step  in  landscape  design.  Proper  selection  offers  effective  transition  from  trees  and 
structures  to  ground,  as  well  as  fulfills  various  other  purposes  desired  in  a  lardscape  plan. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 ,  Ask  the  stiKlents  If  they  have  shrubs  or  hedges  in  their  yards.  Have  them  describe  where  they 
are  in  the  landscape  and  If  they  know  why  they  were  placed  there.  Ask  them  if  they  know  the 
purposes  of  having  shrubs  or  hedges. 

What  are  the  purposes  of  shrubs  and  hedges  in  the  landscape? 


Shrubs 

1) 

Wall  element  in  outdoor  room 

2) 

Endose  spaces 

3) 

Define  spaces 

4) 

Transitkxi  plant  from  trees  and  structures  to  ground 

5) 

Specinwn  or  accent  plant 

6) 

Privacy  and  security  -  should  be  six  f^et  tall,  wkle  and  dense 

7) 

Screen 

8) 

Help  direct  traffte 

9) 

Focal  point  and  seasonal  effects 

10) 

Soften  harsh  bulkilng  lines 

11) 

Absorb  noise  and  serve  as  a  windbreak 

12) 

Air  purifier 

Hedges 

1) 

Fence  or  screen  for  privacy 

2) 

Low  hedge  (one  foot  or  less)  -  border  for  flower  t>eds  and  walks 

3) 

Medium  hedge  (up  to  six  feet) 

(a)     Property  border 

(b)     Backdrop  for  other  plants 

4) 

Tall  hedge  (over  six  feet) 

(a)     Helps  block  wind  arxi  sun 

(b)     Screens  unsightly  objects  or  views 

Ask  the  studOTts  If  they  wwb  golf^  to  plant  a  shrub  In  their  yard  what  wcH^d  tlwy  vs^nt  to 
know  about  the  shrub  and  the  locatkm  before  plarrting.  Ask  them  if  the  size  or  form  of  shrub 
wouki  matter,  or  if  the  acUk;  sofl  or  shade  at  the  kx^atkxi  wouki  matter. 

What  shouM  be  conskJered  when  selecting  shrubs  and  hedges  for  the  landscape? 


a)  Criteria  listed  for  selectkx)  trees 

b)  Texture 

1)  Rne-texturad  shrubs 

(a)  Spaces  ai^s^r  larger 

(b)  Good  backdrop  for  flowers 

2)  Coarse-texlured  shrubs 

(a)  Better  for  large  spaces 

(b)  Attract  attentkxi  -  cojntertwlance  with  more  fine-textured  plants 

c)  Size  '  varies  widely,  d(^enninatk>n    mature  size 

d)  Broad-leaved  evergreens  -  isflect  light  making  them  look  lighter  in  weight 

e)  furrow-leaved  evt^reer^ 

1)  Absorb  light  making  them  look  heavy  In  weight 

2)  Care  must  be  used  when  planting  with  deckjuous  shrubs 

f)  Deckluous  shrubs  -  winter  stem  colors  vary 

g)  Consider  mature  form  -  fwunlng  requires  high  maintenance 

h)  Formal  or  informal  landscape  •  must  be  determined  before  selection 


Take  the  class  on  a  fiekj  trip  to  see  hiow  shrubs  and  hed^s  are  used  in  a  landscape.  Ask  the 
students  to  critkjue  the  landscape  using  the  InfonnatkHi  In  the  charts  as  a  gukJe.  Have  them 
tell  if  the  shrub  or  hedge  is  or  is  not  the  con-ect  choice  for  the  location  and  why.  If  it  is  not. 
ask  them  fcv  attemative  chotees.  Have  the  students  continue  filling  out  the  work  sheet  started 
In  Unit  III. 


NOTE:  All  shrub  select  ton  tables  are  in  the  student  reference 


What  are  the  selection  crfteria  for  common  shrubs? 


a)      Rowering  Sfvubs 

1)  Berfaeris  thunt>erQil  -  Jaoarwse  barberry 

2)  Cofmtf  Wflcea  -  redosler  dogwood 

3)  Chaenometes  soectosa  -  flowering  quince 

4)  Euonvmus  alatus  -  wln^  euonymus 

5)  Forsythla  x  Intennedia  -  border  forsythla 

6)  Ugustrum  ^loonteum  -  wax  leaf  privet 

7)  Nandlna  domestteum  -  nandina 

8)  Pvracantha  coccinea  -  scarlet  firrthom 

9)  Salix  oracBtevla  -  rosegok)  pussywfliow 

10)  Splr^  vanhouttei  -  Vanhoutte  sprfrea 
It)  Svrtnoa  vulgaris  -  common  IBac 


b)      Evergreen  Shrubs 

1 )  Buxus  mteroohvlta  -  Korean  boxwood 

2)  Euonymus  kkutschovteus  -  spreading  euonymus 

3)  Ilex  crenata  'helleri'  -  Japanese  holly 

4)  JuntpqfUS  Ch^Tgnste  'hgteil'  -  f^etzll  juniper 

5)  Junioerus  chlfwtsls  'phltzerlana'  -  phltzer  juniper 

6)  Mahonla  aqulfolium  -  Oregon  grape  holly 

7)  PInus  muoo  -  mugo  pine 
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8) 

9) 
10) 

11) 


Other  activity 

Have  the  ^ud^^  select  a  location  for  piambig  or  more  shrubs  on  the  school  camfxis.  Have 
them  assess  the  can^xis  to  see  V  a  hedge  is  needed  to  help  db^ect  traffk;,  or  as  a  specimen,  a 
windblock,  or  a  screm  (e.g.  around  trash  dumpstw).  Timi  have  them  s^ect  a  shrub  to  suit  the 
location  L^ing  the  lnfomTatk>n  found  bi  the  less^.  (Have  them  plartf  t^^  sdectlon. 


Shrut)s  serve  as  a  transltkMi  from .  ^  ^  .o  the  ground,  help  iKki  def^h  and  texture,  defir^  and  endose 
spaces,  serve  as  spednien  plants,  a^id  ha>^  many  other  (Hirposes.  Each  shrub  has  Us  own  unique 
characteristics  that  rrnist  be  cor^^ed  wtim  selecting  it  for  the  landscape.  Hedges  serve  to  help 
direct  traffic,  provide  a  fenc^  or  screm,  and  they  add  a  formal  took  to  the  tarxiscape.  Texture,  size, 
form,  and  type  Abroad  or  narrow  evergreen  or  deciduous)  are  major  COTsiderations  in  selecting 
shrubs. 

Ck>mprtency 

Seiect  effective  shrubs  and  hedges  for  the  larxlscape. 
Answers  to  Evaluation 


1. 

b 

2. 

d 

3. 

c 

4 

d 

5. 

b 

6. 

c 

7. 

b 

8. 

b 

Conduslon 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 


Name 


Lesson  2:     SeJectlrg  Shrubs  and  Hedges  for  the  Landscape  Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answer. 

1.  Which  statament  l3est  describes  hedges? 

a)  Hedges  are  several  small  hedqe  plants  in  a  row. 

b)  Haiges  are  shrubs  that  are  usually  massed  togelher  to  form  an  unbroken  line,  and  are  trimmed 
to  have  a  formal  look. 

c)  Shrubs  are  hedges  that  are  usually  massed  together  to  fomi  an  unbroken  line  and  are  trimmed 
to  have  a  form^  look. 

d)  Hedges  are  planted  in  a  scattered  arrangement  throughout  the  lawn. 

2.  Which  Is  DS2I  a  purpose  sen/ed  by  shrubs? 

a)  To  enclose  spaces 

b)  To  help  direct  traffic 

c)  To  serve  as  a  transition  from  trees  to  the  grourxj 

d)  To  £9rve  as  a  celling  in  the  outdoor  room 

3.  Which  Is  a  hedge  that  is  used  to  h€\p  block  wind.  sun.  and  unsightly  objects  or  views? 

a)  Low  hedge,  one  foot  or  less 

b)  Medium  hedge,  up  to  tin  feet  tail 

c)  Tail  hedge,  over  six  feet  mil 

d)  Extra-tall  hedge,  over  15  feet  tall 

4.  What  is  an  important  element  to  consider  when  .^electing  a  shruU.  since  it  is  at  eye  level  in  the 
landscape? 

a)  Form 

b)  Hardiness 
c,  Line 

d)  Texture 

5.  Which  of  the  following  shrubs  would  be  a  good  choice  to  use  for  a  hedge  to  help  direct  traffic^ 

a)  Common  lilac 

b)  Japanese  barberry 

c)  RosegoW  pussy  willow 

d)  Vanhoutte  spirea 

6.  For  which  o*  the  following  shrubs  would  the  winter  stem  color  be  an  important  characteristic  to 
consWer.  when  selecting  a  shrub  to  fit  into  a  specific  colo^  -scheme? 

a)  Border  forsythia 

b)  Rowering  quirwe 

c)  Redosier  dogwood 

d)  Scarlet  firethom 
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Which  tMt>ad-leaf  evergreen  sh<xM  be  grown  in  fonowlng  conditions;  ncTlh  or  aast  exposure,  soD 
high  in  orgai^  matter,  slightly  acidic  sc^,  partial  sh^e,  and  prelected  fr^  drying  winds? 

a)  Japarose  hoUy 

b)  Kormn  boxwood 

c)  ^      Spread^  eiKXiynms 

d)  Winged  euonymus 

Which  is  c»w  of  the  nrc^t  frequently  used  evergreen  shrubs;  toeing  very  hardy,  tderant  of  poor  soils, 
tolerant  of  sun  or  shade,  upright  or  used  as  a  hedge,  free  of  serious  pests  or  diseases,  and  easily 
pruned  to  keep  its  shape? 

a)  Anierican  artxxvitae 

b)  Japanese  yew 

c)  Mugo  pir^ 

d)  Oregon  grape  hotty 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 
Lesson  3:    Sheeting  Groind  Covers  and  Wtes 

Ot^ective:  The  studem  wil  be  able  to  select  vines  and  ground  covers  for  effective  use  in  a  landscape. 
Study  Questions 

1.  What  are  the  purposes  of  ground  covers  In  the  landscape? 

2.  What  should  be  considered  when  selecting  ground  covers  for  the  landscape? 

3.  What  are  the  purposes  of  vines  In  the  landscape? 

4.  What  should  be  considered  w^ian  selecting  vines  for  the  landscape? 

5.  ¥^hat  are  the  selection  citeria  for  common  grourd  covers  and  vines? 
Reference 

1.      Landscaping  and  Turf  Management  (Student  Reference).  University  erf  Missouri-Columbia: 
instructii-nai  Materials  Laboratory,  1990. 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LWMDSCAPE 


Lesson  3:     Saiectiny  Ground  Covers  and  Vines 


TEACHING  PROCEDURES 
A.  Review 

Review  (xevious  lesson  and  review  Unit  III,  Lesson  6. 

Motivation 

Ground  covers  arKl  vines  are  the  larKJscape  plants  that  can  be  used  in  small  areas  or  areas  v\^ere 
other  plants  will  not  work.  Learning  their  purposes  and  how  to  select  them  can  help  a  lar^lscaper 
liven  up  an  area  that  would  otherwise  not  t>e  landscaped. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Ask  the  students  what  they  would  do  for  a  client  who  wanted  something  planted  in  a  very 
narrow  area,  on  a  steep  slope  with  heavy  shade,  or  dry  soil  that  gets  heavy,  goot  traffic. 
Suggest  the  use  of  ground  covers. 

What  are  the  purposes  of  ground  covers  in  the  landscape? 

a)  Uses 

1 )  Steep  slopes 

2)  Sunny  or  shady  areas 

3)  Too  wet  or  dry  soil 

4)  Too  ackJic  or  alkaline  soil 

5)  Hard-to-mow  areas 

(a)  Along  highways 

(b)  Around  trees 

6)  Contrd  of  erosk^n 

7)  Narrow  areas  not  suitable  for  turf  ^ 

8)  Along  paths,  and  around  stepping  stones  in  a  garden 

9)  Reduction  of  ^are 

10)  Preventton  of  rapkJ  drying  of  soil 

11)  Protection  of  shallow  roots  of  trees  and  shrubs 

12)  Help  prevent  weeds 

b)  Aesthetic  benefits 

1)  Integration  of  shrub  or  tree  planting 

2)  D^ne  ground  pi«nes 

3)  Variety  of  colors,  textures,  and  patterns 

4)  Transition  from  turf  to  other  plants  or  objects 

5)  Creation  of  harmony  and  tranquHity  In  landscape 

2.  Continue  the  discussion  from  qt^stion  1 .  If  the  student  chooses  a  favorite  ground  cover,  that 
requires  full  sun,  moist  soil  and  cannot  withstand  foot  traffic,  without  checking  into  its  cultural 
requirements;  the  plant  may  suffer  and  die. 
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What  should  be  cmsidered  when  selecting  ground  covers  for  the  landscape? 

a)  Oeterminaticm  erf  the  status  erf  ex^ing  site 

1)  Shady  or  swny 

2)  Wet  or  dry 

3)  Actdic  or  crik^ybie  sol 

4)  Hardkiess  zone  -  h^  and  tow  temperatures 

b)  Determination  of  growtfi  haM  of  ground  covw 

1)  Types  of  growth  hattt 

(a)  VWng 

(b)  Creeping  -  undergrourxJ  stolon 

(c)  Prostrate 

2)  Mature  size 

3)  Ciiturai  requirements  -  light,  water,  arxj  temperature 

4)  Planting  time 

(a)  Avc^ing  winter  heaving 

(b)  Allowkig  time  to  get  it  established  before  winter 

Ask  the  students  what  they  woUd  do,  as  larxiscapers,  for  a  client  who  hr  i  a  huge  bar6  wall 
on  the  south  side  of  the  house  and  wanted  to  mask  it,  but  had  only  a  12  inch  strip  of  soB  alor»5 
the  house  in  whk:h  to  plant.  Suggest  vines. 

What  are  the  purposes  of  vines  In  the  landscape? 

a)  Uses 

1)  Provides  nxxe  show  for  the  least  amount  of  ground  space 

2)  Screens 

(a)  Privacy 

(b)  Shade 

3)  Beauties  fences  or  trellises 

4)  Hides  old  tree  stumps,  utility  pc^es.  or  dead  trees 

5)  Decorates  rock  walls 

6)  As  evergreen  -  year-round  foliage 

7)  As  decMucxjs 

(a)  Seasonal  interest  -  winter  stem  pattern 

(b)  Lets  sun  fWer  through  in  winter 

c)  Aesth^k:  beneftts 

i;      Scrftens  fences,  walls,  and  harsh  architectural  lines 

2)  Creates  a  sense  erf  ceHIng  and  shelter 

3)  Brings  landscape  down  to  human  scale 

Suppose  the  dient  described  in  the  discussion  t>efore  study  question  3  had  wet  5^oii  and  wood 
skiing  on  the  house.  Ask  the  students  If  these  things  would  matter  when  they  chose  a  vine  to 
plant. 

What  should  be  considered  when  selecting  vines  for  the  landscape? 

a)  Existing  sotf  and  dimate  conditk>n$ 

b)  Method  of  dlmt>jng 

1)  Twining 

2)  Tendrfls 

3)  Cllnglr^  -  not  for  use  on  wood 

(a)  Suctkxi  cups 

(b)  Aerial  rootles 
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c)  Rate  of  growth 

d)  Mature  size  -  he)gH  and  width 

e)  Texture,  denstty,  and  cdw 

f)  Srasoncy  features 

5.  Take  the  stud<»nts  to  sites  arcHjnd  town  wtwre  vines  and  ground  covers  are  used.  Have  them 
critique  t^  i^es  as  outiined  in  lessons  1  and  2.  Also  take  them  to  sites  where  ground  covers 
Of  vines  are  ncA  used,  but  coirid  be.  Have  them  drtermine  whteh  vine  or  ground  (xxver  wouW 
be  appropriate  for  the  locatkm  by  uslr^  the  tables  in  the  student  reference.  Have  the  students 
continue  fBling  in  tfie  wod(  sheets  started  in  Unit  Hi. 

NOTE:  Aii  selection  criteria  are  located  in  the  taUes  in  the  stujent  reference. 
What  are  the  setoctlcn  criteria  for  common  ground  covers  and  vines? 

a)  Vines 

1)  Ceiastms  scandens  -  Amertean  bittersweet 

2)  Euonvmus  fortune  radk:ans  -  Wgieaf  wintercreeper 
NOTE:  This  Is  also  a  ground  cover. 

3)  Lonteera  faoonica  ^Haliiana'  -  Hall's  honeysuckle 

b)  Ground  Covers 

1)  A)u<;ia  rec^ns  -  ajug^  or  bugleweed 

2)  CoronBIa  varis  -  crown  vetch 

3)  Hedra  helix  -  English  Ivy 
NOTE:  This  is  also  a  vine. 

4)  Juniperus  horizontalls  -  creeping  Juniper 

5)  VIncta  minor  -  creeping  myrtle  or  periwinkle 

F.  Other  activity 

Have  the  students  assess  the  school  campus  to  see  if  the  use  of  ground  covers  or  vines  would  be 
beneficial  in  any  area.  Have  them  select  tfw  proper  ground  cover  or  vine  for  the  location.  Have  them 
plant  the  selection,  (Obtain  plants  from  loca!  nursery /garden  center  or  grow  In  greenhouse). 

G.  Conclusion 

Ground  covers  and  vines  can  be  used  in  many  hard4o-grow  places.  Their  versatility  is  helpful  In  the 
landscape.  Some  ground  covers  can  be  used  as  vines  with  the  proper  support.  Vines  must  be 
chosen  carefully  to  provWe  the  proper  surface  on  which  they  may  grow. 

H,  Competency 

Know  the  uses  of  vines  and  ground  covers  and  select  the  species  to  suit  the  location  to  be  planted. 

I,  Answers  to  Evaluation 

1.  b 

2.  d 

3.  a 

4.  a 

5.  d 

6.  b 

7.  d 
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UNIT  X  -  SELECTING  AND  USING  PUNTS  IN  THE  LANDSCAPE 
Lasson  3:    Seiectfo^  Ground  Co\^r8  and  Vines 


Name 


EVALUATION 

Circle  the  letter  that  corresporKls  to  the  best  answrn*. 

1 .  Which  is  QSA  a  purpose  served  by  grcaind  covers  in  the  (andscape? 

a.  Used  as  a  matrix  to  integrate  and  accent  shnjt>s  arxJ  borders 

b.  Used  as  a  wall  element  \n  the  CHJtdoor  room 

c.  Used  in  areas  too  narrow  or  small  for  c^her  plants 

d.  Used  In  problem  ar^  such  as  steep  ^opes,  too  wet  or  dry  areas 

2.  Which  of  the  following  should  cat  be  considered  when  sheeting  ground  covers? 

a.  Growth  habit 

b.  Height 

c.  Sunlight  and  water  requirements 

d.  Width 

3.  Which  of  the  following  Is  nsjj  a  function  of  vines? 

a.  Used  as  a  matrix  to  integrate  and  accent  shrubs  and  borders 

b.  Used  as  a  screen  for  fxivacy  and  shade 

c.  Used  to  fill  in  a  large  area  with  use  of  little  ground  5^  ce 
6,  Used  to  reduce  heat  and  ^re 

4.  What  type  erf  vines  should      t>e  used  on  wooden  surfaces? 

a.  OInging 

b.  Tendrfl  dimbing 

c.  Twining 

d.  Winding 

5.  Sue  has  an  area  in  her  bacicyard  where  she  needs  a  ground  cover  and  a  vine.  She  wants  to  use  the 
same  plant  for  both  fxjrposes.  There  is  a  brick  wall  that  will  support  the  vine.  The  area  is  sunny  in 
the  morning  and  shady  In  the  afternoon.  Which  of  the  following  should  she  use? 

a.  Bugleweed 

b.  Creeping  Juniper 

c.  Crown  vetch 

d.  English  ivy 

6.  Tom  has  an  area  on  a  hUlslde  that  is  in  full  sun  and  fairiy  dry  where  he  wants  to  use  a  ground  cover 
He  wants  a  fine-textured  evergreen  plant  that  has  a  bluish  tint  to  H.  Which  of  the  following  could  be 
suggested? 

a.  /^jnerican  bittersweet 

b.  Creeping  juniper 

c.  Crown  vetch 

d.  Hall's  honeysuckle 
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BBI  has  a  steep  hM^de  that  cannot  t>e  mowed  Thte  hll  has  poor  sofl  and  is  eroding  It  has  a 
south«Ti  exposiTO,  He  warns  a  low-malntenarK:e  ground  cover  that  blooms  In  summer.  He  wants 
this  area  to  fS  In  cp.rickiy  to  prevent  furttw  ^oskxi.  Which  erf  the  foHc^r^  ground  covers  woidd  be 
the  best  choice? 

a.  Big  l^f  wintercreep 

b.  Bu^eweed  or  ajuga 

c.  Creeping  juniper 

d.  Crown  vetch 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 
Lesson  4;     Selecting  Rowers 

Objective:    The  student  wfll  be  able  to  describe  the  purpc^es  of  flowers  and  how  to  select  flowers  for  the 
landscape. 

Study  Questions 

1.  What  are  Uie  three  group*  of  ftovrars? 

2.  What  are  the  pwposea  of  flowert  in  the  landacape? 

3.  What  should  t>e  consWered  when  selecting  Howrars  for  the  landscape? 

4.  What  are  the  selection  criteria  for  common  perennials? 
Reference 

1.      l^n^spqping  ard  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materl^s  Laba^tory,  1990. 
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UNIT  X  '  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 
Lesson  4:     Selecting  Rowers 


TEACHING  PRCX^EDURES 

A.  Review 

B.  Motivation 

Rowers  are  the  showiest  element  of  the  landscape.  Whw  the  fxoper  flowers  ..re  used  in  the  proper 
context,  a  spectacular  landscaping  design  can  be  made.  Have  sc^db  sample  plants  In  pots  on  the 
desk  or  around  the  room  for  the  students  to  see. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Ask  students  what  various  types  of  flowers  they  have  planted  or  watched  others  plant. 
What  are  the  three  groups  of  flowers? 

Annuals  -  bloom  throughout  season 

1 )  Hardy  -  can  tolerate  cool  temperatures  or  frost 

2)  Tender  -  canfKrt  tolerate  cooi  temperatures 
Perennials  -  one  blooming  period  per  season 
1 )      Hardy  -  can  winter  cxjtdoors 
2}      Tender  -  must  be  txought  in  for  winter 
Biennials  -  2  seasons:  first  year,  vegetative;  second  year,  flowering 

2.  Ask  the  students  If  they  have  been  to  an  amusement  park  such  as  Six  Rags  or  Worlds  of  Fun 
Ask  them  if  they  noticed  all  of  the  many  flower  beds  planted  there.  Ask  them  to  imagine  the 
park  with  out  the  flowers.  Rowers  can  be  displayed  In  many  different  ways  and  serve  various 
purposes  In  landscape  design. 

What  are  the  purposes  of  flowers  In  the  landscape? 

Bed 

1)  Focal  point  of  design 

2)  Viewed  from  all  skjes 

3)  Does  not  have  backdrop 

4)  Not  to  be  used  in  public  area 
Border 

1)  Placed  in  front  erf  backdrop  -  house,  sidewalk,  fence 

2)  Viewed  from  only  ch^  skie 

3)  Softens  the  edges  of  buildings,  skiewalks,  fences,  and  lawns 
Other  uses 

1 )  Containers 

2)  Rock  gardens 

3)  Mass  plantings 

4)  Edgings 


a) 

b) 
c) 
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5) 

Ground  covers 

6) 

Hanging  baskets 

n 

Rcx^k  walls 

8) 

House  plants 

9) 

Specimens 

10) 

Carpet  and  pattern  oeds 

11) 

Cut  flowers 

12) 

Dried  flowers 

Perennials,  as  well  as  other  flowers,  are  displayed  in  many  different  ways;  irvcluding  bed  or 
border,  hanging  t>askets,  or  containers.  A  perennial  bed  can  be  designed  to  have  continuous 
color  throughout  the  season,  in  c^der  to  do  this,  many  factors  must  be  considered  such  as 
when  the  plant  blooms,  and  its  height.  Shew  the  ^udents  slides  or  pictures  of  the  same  bed 
Of  border  at  different  times  in  the  summer  Point  out  that  something  is  in  t^oom  at  all  times 
and  that  this  tai<es  carefiri  ii^anning. 

What  should     considered  when  selecting  flowers  for  the  landscape? 

a)  Existing  site  conditions 

b)  Design  decisions 


1) 

Bed  or  border 

2) 

Informal  or  formal 

3) 

Color  scheme 

Other  characteristics 

1) 

Height 

2) 

Color 

3) 

Spread  (width) 

4) 

Form 

5) 

Texture 

6) 

Blooming  season 

7) 

Length  of  blooming  time 

Each  perennial  tias  its  own  characteristics  that  mai<e  it  unique.  These  characteristics  must  be 
icnown  before  one  can  select  a  plant  for  a  landscape  design.  For  example;  some  are  sun 
lovers,  and  some  are  shade  lovers.  Take  the  slixlents  on  a  field  trip  to  see  perennial  t>eds  or 
borders.  Have  the  students  continue  fUling  out  the  wori<  sheet  started  In  Unit  IfK 

NOTE:  All  selection  criteria  are  located  in  the  tables  in  the  student  reference. 

What  are  the  selection  criteria  for  common  perennials? 

a)  Artemisia  gghrpidtigna  -  silver  nx>und  or  silver  king 

b)  AstMbe  x  ardendsil  -  false  splrea 

c)  AauileQla  hvbrkis  -  columbine 

d)  Chrysanthemum  hybrids  -  mum 

e)  C'irfiQCsiaJflQCfiQiflm  -  coreopsis 

f)  Hemerocalfis  hybrids  -  day  IBy 

g)  Heuchera  sanouinea  -  coral  bells 

h)  Hosta  species  -  plantin  lily 

i)  Llriope  soicata  -  IHy  turf 

j)       Phlox  subulata  -  creeping  phlox 


•  *  ) 
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Ottw  activity 


Mavethestud^n8choo8eaprc^>drlocatkxiforapw8nnitibedorbofxi«-.  Have  tfie  students  choose 
perennials  that  wcxid  tsest  suit  the  location.  Have  them  des^  the  bed  or  bcxder  so  that  something 
is  in  bioom  aB  s^ison  long.  Have  th^  plant  the  p«iartfUeto. 

Condusion 

With  the  variety  dl  cotor,  texture,  and  s^isonal  intere^  flowers  aUcw,  they  shotid  be  used  often,  but 
seiected  with  care.  Knowledge  of  bidividuai  charact«istics  of  flow^  help  a  iandscaper  nf^i<& 
successfid  selections  for  a  landscape  plan. 

Competency 

Select  a  location  and  plants  for  a  perennial  bed  or  txxder. 
Answers  to  Evaluation 

1.  d 

2.  a 

3.  b 

4.  b 

5.  c 

6.  Answers  may  Include:  plant  height,  flower  color,  plant  width,  form,  texture,  length  of  blooming 
time,  and  blooming  season. 

7.  1  (astilbe).  3  (garden  mum),  2  (columbine) 

8.  b,  d,  c,  a 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 


Name 


Lesson  4:    Selecting  Rowers  Dale 


EVALUATION 

Circle  the  letter  ttyit  correeponds  to  the  best  answwr. 

1 .  Which  best  descr1t)es  perennials? 

a.  Compile  their  life  cyde  in  ofw  growing  season 

b.  Compiete  th^r  life  cyde  in  two  growing  8MS<x>s 

c.  Grow  vegetativeiy  the  first  year  and  flower  ttie  second  year 

d.  Lhve  from  year  to  year,  dying  in  the  winter  and  growir^  tiacic  the  next  year 

2.  What  is  characteristic  of  a  group  erf  flowers  that  the  focal  point  of  a  design,  is  viewed  from  all  sides, 
stands  alone  with  no  backdrop,  and  is  ncA  used  in  the  public  area  of  a  yard? 


a. 

Bed 

b. 

Border 

c. 

Garden 

d. 

Mass  planting 

What 

are  tubers,  corms.  rhizomes,  arxi  tuberous  roots  all  examples  of? 

a. 

Bulbous  annuals 

b. 

Bulbous  perenrials 

c. 

Hardy  annuals 

d. 

Tender  annuals 

What 

is  characteristic  of  a  group  erf  flowers  that  is  used  in  front  erf  a  backdrop  of  plants  or  a  house, 

Is  viewed  from  only  one  side,  and  is  no  more  than  five  feet  dwep? 

a.  Bed 
b  Border 

c.  Edge  planting 

d.  Garden 

5.      Which  of  the  following  perennials  will  grow  best  in  full  shade? 

a.  Coral  beWs 

b.  Lily  turf 

c.  Plantin  lily 

d.  Silver  mourxl 
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Complete  ttie  foUowing  thort  answw  quettiorte. 


6,      What  are  six  of  the  factors  to  be  considered  when  seJectlng  a  perennial  to  be  planted  In  a  flower  bed? 
a, 

b, 

C- 

d. 
e. 
f. 

1,      Place  the  following  perennials  In  the  proper  order  for  flowering  sequence,  with  the  first  blooming 
earliest  in  the  spring  the  third  blooming  last  In  the  fall. 

Astilbe 
Garden  mum 
Columbine 

8.      Place  the  following  list  of  perennials  in  order  from  shortest  to  tallest. 

a.  Day  IHy 

b.  Uy  turf 

c.  Plantin  IBy 

d.  Silver  mound 


X'32 


UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE 
Lesson  3:    Selecting  TiMgrasses 

Objective:    The  student  wBI  be  able  to  descfttse  the  purpose  of  turfgrass  In  landscaping  and  the  criteria  to 
consider  when  selecting  a  turfgrass. 

Study  Questions 

1.  What  are  the  purposes  of  lawns  in  the  landscape? 

2.  What  should  be  considered  when  selecting  turfgratses  for  th4  jndscape? 

3.  What  are  the  characteristlct  for  the  six  ina|or  ttrfgrasses  used  In  Missouri? 

Reference 

1.      Laryjscaping  and  Turf  Management  (Student  Reference).  L  Iversity  of  Missouri-Columbia: 
Instructional  Materials  Laboratory,  1990. 
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UNIT  X  -  SELECTING  AND  USING  PLANTS  IN  THE  !-ANDSCAPE 
Lesson  5:     Selecting  Turfgrasses 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson,  Kiview  Unit  til.  Lesson  7. 

B.  Motivation 

In  order  to  h  .stall  and  niaintain  a  healthy  turf,  a  landscaper  must  kr>ow  how  to  select  the  grass  that 
will  be  best  suited  for  the  area. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  the  student  to  list  all  the  ways  they  can  think  of  that  they  have  seen  grass  used. 
What  are  the  purpooes  of  lawns  in  tha  landscape? 

a)  Laixiscaping  design 

1)  Lowest  grovsring  plant  material 

2)  Finest  texture 

3)  Low,  level  foreground  to  build  on 

b)  Aesthetics 

1)  ProvkJe  appealing,  inviting,  carpet  around  home 

2)  Unify  tree  and  flower  plantings 

3)  Provkie  play  or  work  area 

c)  Environment  control 

1)  Help  control  erosion 

2)  Reduce  sun's  heat 

3)  Reduce  sun's  glare 

2.  Ask  the  students  to  explain  how  they  would  choose  a  grass  for  their  lawn 
What  should  be  considered  when  selecting  turfgrasses  for  the  landscape? 

a)      Microclimate  factors 


1) 

Hardiness  zone 

2) 

Average  temperatures 

3) 

Moisture  corxiitlons 

4) 

Sunny  or  shady  areas 

5) 

Slopes,  if  any 

6) 

Soil  condition 

(a)  Texture 

(b)  pH 

Species  characteristics 

1) 

Temperature  requirements 
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(a)  Cool-saasoi 

(b)  WamvsoascHi 

2)  Moistufe  toierancd 

(a)  Drought-tolerant 

(b)  Needs  moisture 

3)  Annual  perennial 

4)  Light  requirements 

(a)  Sun 

(b)  Shade 

(c)  Part  sun.  part  shade 

5)  Durability 

(a)  Light  traffic 

(b)  Heavy  traffic 

6)  Habit  of  growth 

(a)  Creeping 

(b)  Bunching 

7)  f'lanting  method 

(a)  Seeding 

(b)  Sprigging  or  plugging 

8)  Planting  time 

(a)  Spring 

(b)  Fall 

9)  Planting  rate 

(a)  Pourds  of  seed  per  square  foot 

(b)  Sprigs  per  square  foot 

1 0)  Rate  of  growth 

11)  Fertilization  requirements 

(a)  Heavy 

(b)  Medium 

(c)  Low 

12)  Time  of  fertilization 

(a)  Spring 

(b)  Summer 

(c)  Fall 

(d)  Winter 

13)  Pests  and  diseases 

(a)  Resistance 

(b)  Su$ce{:Mibaity 

14)  Mowing  height 

15)  Natural  height 

16)  Used  as  a  single  species  or  a  mixture 

Take  the  students  on  a  field  trip  to  see  as  many  of  the  types  of  grasses  as  possible  Notice 
the  locations  they  are  growing  in  and  the  purposes  they  serve,  (football  field,  meadow,  lawn, 
high  traffic  area,  etc.)  Notice  their  habit  of  growth  (creeping  or  bunching) 

NOTE:  All  selection  criteria  are  located  in  the  table  in  the  student  reference 

What  are  the  characteristics  lor  the  six  major  turfgrasses  used  in  Missouri? 

a.  Cynodon  dactylon  -  Bermudagrass 

b.  Festuca  arundinacea  -  Tall  fescue 

c.  Festuc^i  rubra  -  Red  fescue 

d.  Lodium  perenne  -  Perennial  ryegrass 
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e.  Poe  praten^  -  Kanti^^  bluegrass 

f.  Zoys^  laponlca  -  ZoysJa  grass 

Other  activity 

Have  the  students  select  a  locattor,  on  the  school  grourxls  that  nopds  to  have  grass  planted  Have 
them  select  the  Q'ass  that  wcMid  serve  the  purpose  needed  and  that  will  grow  In  the  location.  Have 
them  sow  seed  or  plant  sprigs. 

CoTKlusion 

Turfgrasses  are  used  to  create  appeallr^  lawns  that  serve  to  unify  tree  and  flower  framings  around 
a  home.  Turfgrasses  are  also  used  for  pari<8,  commercial  s.tes,  and  atWetic  fields.  The  existing 
conditions  on  a  site,  as  well  as  characteristics  of  an  individual  turfgrass,  must  tje  known  in  order  to 
select  a  successfid  turfgrass  for  a  growing  site. 

Ck)mpetency 

Select  a  turfgrass  for  a  specific  growing  site. 
Answers  to  Evaluation 

1.  c 

2.  b 

3.  d 

4.  a 

5.  b 

6.  b 

7.  Answers  may  include  the  following:  provide  a  carpet  of  green,  unify  trees  and  flower  plantings, 
control  erosion,  reduce  glare,  reduce  heat,  provide  play  or  worl<  area 
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UNIT  X  '  SELECTING  AND  USING  PLANTS  IN  THE  LANDSCAPE  Name 
Lesson  5:    Selecting  Turfgrasses  Date 


EVALUATION 

Circle  tt.e  letter  that  corresponds  to  the  best  answer* 

1.  Whicn  is  dqJ  an  important  consideration  when  assessing  a  prosprotive  site  for  planting  turfgrass? 

a.  The  amount  of  sunlight  it  receives 

b.  The  average  temperature 

c.  The  planting  time 

d.  The  soil  texture  and  pH 

2.  Kenny  planted  Bermudagrass  under  a  grove  of  oak  trees.  His  grasb  died.  What  did  Kenny  fall  to 
check  concerning  the  grass? 

a.  Disease  problems 

b.  Light  requirements 

c.  Moisture  requirements 

d.  Seeding  rate 

3.  Joe  needs  a  warm-season,  perennial  grass  that  will  spread  to  fill  a  large  area  and  can  be  planted  in 
late  April.  His  lawn  receives  sun,  but  is  partially  shaded.  What  should  he  use? 

a.  Kentucky  biuegrass 

b.  Perennial  ryegrass 

c.  Tall  fescue 

d.  Zoysla  grass 

4.  Which  of  the  following  turfgrasses  kis  a  blue-green  color? 

a.  Bermudagrass 

b.  Perennial  ryegrass 

c.  Red  fescue 

d.  Zoysi^i  grass 

5.  Which  is  cod-season  grass  that  has  a  rapid  establishment  time  and  Is  a  creeping  type  of  grass? 

a.  Bermidagrass 

b.  Kentucky  blue  grass 

c.  Red  fescue 

d.  Zoysla  grass 

6.  Which  is  a  shade-tolerant  grass  that  will  n£^  tolerate  high  heat  and  requires  very  little  fertilizer? 

a,  Bermuda  grass 

b.  Red  fescue 

c.  Tall  fescue 

d,  Zoysia  grass 
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Complete  the  following  nhoi%  answer  question. 

7.      Wnat  are  five  purposes  erf  turfgrasses? 

a. 
b. 
c. 
d. 


UNIT  Xl  -  LANDSCAPE  DESIGNING 
Lesson  1 :    Design  Elemef^ 

Objective:    The  student  wfli  be  able  to  identify  and  explain  the  four  dements    landscape  design. 
Study  Questions 

1.  How  can  various  texti««s  be  used  in  ttie  landscape? 

2.  What  are  the  basic  plant  forms? 

3.  What  en^onmentai  factors  affect  the  impact  of  color  in  the  landscape? 

4.  How  doos  line  contribute  to  the  landscape? 

5.  How  can  the  landscape  design  stimulate  emotion? 

Reference 

1.      Mindsc^pinq  and  Turf  Management  (Student  Reference).  University  of  Missouri-Coium 
Instructional  Materials  Laboratory,  1990. 
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UNIT  XI  -  LANDSCAPE  DESIGN5NG 
Lesson  1 :     Design  Elements 


TEACHING  PROCEDURES 

A.  Introduction 

Landscape  design  is  not  just  choosing  any  plant  to  fit  Into  a  landscape.  It  is  choosing  the  correct 
plant  to  fit  a  landscape  plan,  according  to  the  plant's  physical  features. 

B,  Motivation 

Landscape  designers  need  to  urderstand  the  design  dements  In  order  to  create  a  unified  landscape 
plan.  An  appealing  lar^lscape  design  wilt  be  saleat>le  to  the  client, 

C-  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Show  class  three  plants  with  various  textures  and  ask  the  students  to  compare  and  contrast 
the  textures  of  these  plants. 

How  can  various  textures     'j^^d  in  the  landscape? 

a)  Texture  is  relative  to  what  is  being  compared, 

b)  Texture  creates  an  li^usion  of  depth. 

1)  Fine  textures  recede. 

2)  CoarL.3  textures  advance, 

2,  Provide  stixients  with  three  plants  with  different  forms  and  ask  them  to  compare  and  contrast 
the  forms. 


What  are  the  t>asic  plant  forms? 


a) 

Vertical  or  upright 

b) 

Horizontal  or  spreading 

c) 

Pendulous 

d) 

Trailing 

e) 

Mounding 

0 

Irregular 

g) 

Pyramidal 

h) 

Columnar 

0 

Rounded 

j) 

Oval 

Vase-shaped 

3.      Ask  sttxlents  to  name  the  primary  colors.  Ask  students  to  compare  and  contrast  th^^  colors 
of  thref^  Dii^nts  with  different  coJors  of  green  fdiage. 
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What  «nvironmentaS  factors  mltoct  the  impact  of        in  the  landscape? 

a)  Season 

b)  Weather  conditions 

c)  Time  ct  day 

d)  Distance 

e)  Ught  intensity 

f)  Bac)<grour»d  against  whicn  the  color  is  placed 

Provide  students  with  three  different  plants  anr^  ask  thcmi  to  discuss  the  line  of  each. 
How  does  line  contribute  to  the  landscape? 

a)  Line  defines  form. 

b)  Line  gives  directk>n, 

5.      Show  students  three  different  plants  and  asic  them  to  discuss  which  plant  they  like  best  and 
why. 

How  can  the  landscape  desi^   .^eip  to  stimulate  emotion? 

a)  Chdce  of  size 

b)  Choice  of  line 

c)  Choice  of  color  -  warm  and  cool 

Other  actlvitlns 

1,  Have  students  mal<e  =a  texture  chart,  line  chart,  form  chart,  or  color  chart, 

2.  Take  students  on  a  field  trip  to  a  landscaped  home  and  discuss  the  four  elements  of  design 
in  this  particular  landscape. 

Conclusion 

Line,  form,  color,  and  texture  are  the  four  elements  of  landscape  design.  These  elements  help  to 
enhance  a  landscape  design. 

Competency 

Identify  and  explain  the  four  elements  of  landscape  design. 
Answers  to  Evaluation 

1  (J 

2.  a 

3.  a 

4.  c 

5.  b 

6.  d 

7.  b 
8  c 

9.      a.      Irregular  n  {  *t 

b.      Pyramidal  ^'  ^ 

o  Columnar 
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UNIT  XI  -  UNDSCAPE  DESIGNING 
Lesson  1 :     Design  Elements 


Narrift 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  ansvrar. 

1 .  Which  Is  DQj  a  physical  feature  of  a  plant  in  relation  to  texture? 

a.  Bark 

b.  Branches 

c.  Foilage 

d.  Roots 

2.  What  is  simple  leaf  texture? 

a.  Coarse 

b.  Fine 

c.  Medium 

d.  Receding 

3.  Where  Is  the  best  place  for  coarse  plants  In  the  landscape? 

a.  In  the  foreground 

b.  In  the  background 

c.  Under  trees 

d.  Directly  next  to  fine  texture  plants 

4.  How  many  dimensions  does  a  plant  form  have? 

a.  One 

b.  Two 
o  Three 
d.  Four 

5.  Which  of  the  following  will  plants  In  their  native  habitat  tend  to  grow  as? 

a.  Pyramidal 
b-  Irregular 
c       The  weather 
d.      The  terrain 

6.  Which  of  the  following  give  the  longest  lasting  color  in  the  environment? 

a.  Bark 

b.  Buds 

c-  Flowers 
d  Foliage 
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7.      Which  \s  Qs^  an  em^ronmental  factor  affecting  color? 


a. 

Background 

b. 

Ciieftf*s  choice  c4  color 

c. 

Season 

d. 

Time  of  day 

What 

feeling  does  tone  In  colcw  help  create? 

a. 

Craziness 

b. 

Happiness 

c. 

Peacefi^ness 

Sadness 

Complete  the  following  short  answer  question. 

9.      What  are  the  following  forms  of  plants? 
a. 


b 


UNIT  XI  -  LANDSCAPE  DESIGNING 
Lasson  2:    Landscape  Enrichments 

Objective:    The  student  w8l  be  aWe  to  Imolement  the  use  of  natural  and  manufactured  materials  in  a 
landscape  plan. 

Stiidy  Questions 

1.  What  are  the  purposes  of  landscape  enrichments? 

2.  What  are  some  natiml  enrichments? 

3.  What  should  be  considered  when  selecting  natural  enrichments  for  the  landscape? 

4.  What  are  some  types  of  manufactured  enrichments? 

5.  What  outdoor  surfacing  materials  are  used  in  the  landscape? 

References 

1.  LqrKjgcaping  and  Turf  Management  (StLxjent  Reference).   University  of  Missouri-Columbia 
Instructional  Materials  Laboratory.  1990. 

2.  Work  Sheet 

a)      WS2.1:  Landscape  Enrichments 
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UNIT  XI  -  LANDSCAPE  DESIGNING 


Lesson  2:     Landscape  Enrtehments 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivation 

Landscaped  areas  can  be  enhanced  with  beautrfui  and  prop>eriy  placed  plants,  A  landscaped  area's 
attractiveness,  as  well  as  Its  monetary  value,  can  be  Increased  further  by  using  natural  and 
nianufactured  enrichments. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .  Ask  students  what  the  word  "enrichment"  means.  Break  the  word  down  into  its  root  word  if 
they  have  difficulty  with  the  meaning. 

What  are  the  purposes  of  tandsci.  pe  enrichments? 

a)  Natural  enrichments 

1)  Enhance  the  landscape 

2)  Create  beauty  and  serenity  in  the  landscape 

b)  Manufactured  enrichments 

^)      Add  unity  and  harmony  to  the  landscape  plan 

2.  Ask  students  to  recall  a  pleasant  experience  in  nature  and  what  elements  added  to  their 
enjoyment  of  that  place. 

What  are  som^  natural  enrichments? 

a)  Tangible  ^ 

1)  Stones,  rocks,  boulders 

2)  Plants 

3)  Water 

4)  Anin^ls 

b)  Intangible 

1)  SoufKls  of  nature;  birds,  wind,  running  water 

2)  Scents  of  flowers  and  Wossoms  on  shrubs  and  trees 

3)  Taste  of  fruit  and  vegetables  from  garden  areas 

3.  Ask  students  what  they  conskier  when  selecting  clothes;  including  the  look,  fit,  and  colof 
coordination. 
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What  shoukl  be  considered  when  selecting  natural  enrichments  for  the  landscape? 

a)  Thenne  erf  landscape  design 

b)  Smell/allergies 

c)  Attraction  erf  unwanted  animals 

4.      Asic  students  what  manufactured  means.  Ask  them  to  list  manufactured  hems. 
What  are  some  manufactured  enrichments? 

a)  Outdoor  furniture 

b)  Outdoor  art 

c)  Pools  and  fcxjntalns 

d)  Night  lighting 


5.      Discuss  with  stixients  the  materials  needed  to  txjUd  a  house. 

What  outdoor  surfacing  materials  can  be  used  in  the  Liindscape? 

a)  Turf 

b)  Ground  covers 

c)  Rowers 

d)  Paving 


F.  Other  activity 

Tai<e  a  fleW  trip  to  see  different  types  of  construction  materials  arxJ  surfacing  materials, 

G.  Conclusion 

The  landscape  can  be  enhanced  not  only  by  proper  placement  erf  plants,  but  also  with  the  addition 
of  natural  and  manufactured  enrichments.  Natural  enrichments  are  any  objects  o;  nature  that  can 
enhance  the  landscape.  Construction  and  surfacing  materials  are  manufactured  enrichments  that  can 
be  added  to  the  landscape, 

H.  Competency 

Implement  the  use  of  natural  and  manufactured  enrichments  In  a  landscape  plan. 

I.  Answers  to  Evaluation 


1.  d 

2.  c 

3.  d 
4  c 
5.  b 


6.      Answers  may  include*  rocks,  stones,  decayed  wood.  lx)ufders.  plants,  water,  and  anfmals 


1) 
2) 
3) 
4) 


SflhcHJette  lighting 
Shadow  Ifghtir^ 
Up  lighting 
Down  lighting 


1) 
2) 


Hard 
Soft 
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7.      Answers  may  include:  sounds  at  animals;  taste  of  fnjit  or  vegetables;  fragrance  of  flowers, 
tr^,  shrut>s;  songs  of  Wrds;  sound  or  ru^ng  water  wind  In  trees. 

Answers  to  Work  Sheet 

Up  to  teacher's  dlscr^^'on 
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UNIT  XI  ^  LANDSCAPE  DESIGNING 
Lesson  2:     Landscape  Enrichments 


Name 
Date 


EVALUATION 

Circle  the  letter  that  best  correspofKls  to  the  best  answer. 

1 .  What  are  the  purposes  of  manufactured  enrichments? 

a.  Focal  points  and  distinction 

b.  Grace  and  elegance 

c.  Line  and  distinction 

d.  Unity  and  harmony 

2.  A  bird  bath  Is  wtiat  type  of  manufactured  ennchment? 

a.  Night  lighting 

b.  Outdoor  furniture 

c.  Outdoor  sculpture 

d.  Pools  and  fountains 

3.  Which  of  the  following  is  a  disadvantage  of  pods  and  fountains? 

a.  Being  installed  above  grourxi 

b.  Being  Installed  below  ground 

c.  Enhances  only  plaza  areas 

d.  High  maintenance 

4.  Lighting  that  is  placed  behind  plants  outlining  the  plants  Is  which  type  of  night  lighting? 

a.  Down 
b-  Shadow 

c.  ?«lhouette 

d.  Up 

5       Which  of  the  following  is  a  soft  paving  material? 

a.  Concrete 

b.  Gravel 

c.  Stone 

d.  Tile 

Complete  the  following  short  answer  questions. 

6,      What  are  three  tangible,  natural  enrichments? 
a. 
b. 
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7,      What  are  three  intangible,  natural  enrichments? 

a. 
b. 
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UNIT  XI  -  LANDSCAPE  DESIGNING 
Lesson  2:     Landscape  Enrichnnents 
Work  Sheet  2.1 :  Landscape  Eniichnnents 
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Walk  the  school  campus,  or  another  assigned  site,  and  list  the  different  types  of  enrichments  that  are  found. 


MANUFACTURED  ENRICHMENTS 


Outdoor  Furniture 

1. 

2. 

3. 


Outdoor  Aft 

1. 

2. 

3. 


Pods  and  Fountains 

1. 

2. 

3. 


Night  Lkihtinq 

1. 

2. 

3. 


NATURAL  ENRICHMENTS 


Tangible 

1. 

2. 

3. 

4. 


Intapgil?l9 

1. 

2. 

3. 

4. 


Surfacing  Materials 


Hard 
1. 
2. 
3. 


Paving 


Soft 

1. 
2. 
3. 


luif 

1. 
2. 
3. 


Ground  Covers 

1. 

2 

3. 


Flowers 
I. 

2. 

3. 
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UNIT  XI  '  LANDSCAPE  DESIGNING 
Lesson  3:     Principles  of  Design 

Objective:    The  student  will  be  atrfe  to  tientify  the  five  principles  dt  design. 
Study  Questions 

1.  Why  is  H  important  to  consider  matire  sizes  of  plants  when  planning  the  tandsc:ape? 

2.  What  are  the  two  types  of  batance  arxl  how  do  they  differ? 

3.  What  is  rhythm  in  relation  to  landscape  design? 

4.  How  Is  simplicity  achieved  in  a  landscape  design? 

5.  How  can  a  focal  point  be  established? 
References 

1.  t^ndspapinq  arxi  Tyrf  Management  (Student  Reference).  University  of  Missouri  Columbia 
instructional  Materials  Laboratory,  1990. 

2.  Work  Sheet 

a)      WS3.1:  Balance 
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UNIT  XI  -  LANDSCAPE  DESIGNING 
Lesson  3:     Principles  of  Design 

TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson, 

B.  Motivatton 

A  landscape  design  that  uses  design  principles  along  with  the  elements  of  design  will^  appealing, 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1,  Ask  stiKJents  to  discuss  how  humans  and  animals  physically  change  from  infants  to  adults. 
Apply  this  principle  to  plants. 

Why  is  it  important  to  consider  the  mature  sizes  of  plants  when  planning  the  landscape? 

Landscape  plans  are  designed  with  mature  plant  sizes  in  mind  so  that  the  plants  will  not  grow 
too  large  to  keep  the  plan  in  balance,  and  become  out-of-proportion  to  other  items  in  the 
design, 

2,  DivWe  the  room  in  half  arxJ  move  students  from  one  skJe  to  the  other  to  demonstrate  balance. 
What  are  the  two  types  of  tMlance  and  how  do  they  differ? 

a)  Symmetrical  balance  -  One  sWe  Is  equal  to  the  other  sWe. 

b)  Asymmetrical  fc«lance  -  One  sWe  looks  like  it  has  more  than  the  other  side,  but  is  equal 
in  balance. 

3.  Have  students  listen  to  different  kinds  of  music  (country,  rock,  cipssical)  to  hear  the  repetition 
in  the  music. 

What  is  rhythm  in  relation  to  landscape  design? 

Rhythm  is  the  secjuence  or  repetition  of  the  design  elements  and  gives  a  sense  of  movement. 

4.  Show  students  different  pk:^ures  {can  be  from  magazines  or  books)  of  houses  that  appear 
cluttered  with  plants.  Ask  students  what  Is  wrong  with  the  ptetures. 

How  is  simplicity  achieved  in  a  landscape  design? 

a)  Make  straight  lines  into  curves. 

b)  Avokj  complicated  forms  that  confltet  with  building  shapes  or  area  shapes. 

c)  Use  group  plantings. 

d)  Do  not  empfiaslze  just  one  design  element. 
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5.      Ask  students  what  they  think  the  niain  attractk^  are  In  the  dassroc.n,  in  a  IMng  room,  and 
in  a  kitchen. 

How  can  a  focal  point  be  established? 

Focal  point  Is  established  using  a  combination  oi  the  design  eiemsnts  to  create  a  point  of 
imniediate.  visual  attractton. 

F.  Other  activity 

Have  students  use  constructkxi  paper  to  cut  out  pieces  cS  paper  to  pasta  onto  other  pieces  of  paper 
in  order  to  create  the  following: 

a)  Balance  -  symmetrk^al  and  asymmetrk:^ 

b)  Rhythm 

c)  Focal  points 

G.  Conclrjslon 

A  creative  and  harmonious  landscape  design  Is  achieved  by  using  the  principles  of  design.  These 
design  principles  are  proportton,  t)atance,  rhythm,  simplicity,  and  focal  point. 

H.  Competency 

Identify  the  five  principles  of  design. 

I.  Answers  to  Evaluation 

1)  d 

2)  b 

3)  d 

4)  a 

5)  c 

6)  b 

J,      Answers  to  Work  Sheet 
Up  to  teacher's  discretion 
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UNIT  XI  -  LANDSCAPE  DESIGNING 
Lesson  3:     Principles  of  Design 


Name 
Date 


EVALUATION 

Circle  the  letter  that  conresponds  to  the  best  answer* 

1 .  Which  Is  D£4  a  principle  erf  design? 

a.  Focal  point 

b.  Proport:lon 

c.  Rhythm 

d.  Texture 

2.  What  is  the  overall  size  of  a  landscape  plan? 

a.  Focal  point 

b.  Proportton 

c.  Scale 

d.  Simplicity 

3.  What  is  a  mirror  image  balance  called? 

a.  Asymmetrical 

b.  Linear 

c.  Off-balance 

d.  Symmetrical 

4.  What  is  the  type  of  balance  most  frequently  found  In  nature? 

a.  Asymmetrical 

b  Linear 

c.  Off-balance 

d.  Symmetrical 

5.  What  does  too  much  repetition  in  rhythm  causes? 

a.  Chaos 

b.  Harmony 

c.  Monotony 

d.  Simplicity 

6.  What  is  the  use  area  with  only  one  focal  point? 

a.  Private  use  area 

b.  Public  use  area 

c.  Service/utility  use  area 

d.  None  of  the  above 
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UNIT  XI  '  LAND^)&^E  DESIGNING 
Les5Qaj3i^'^nclples  of  Design 
Work  Sheet  3. 1 :  Balance 

1 .      Sketch  a  landscape  with  symmetrical  balance. 


XI -23 


2.      Sketch  a  landscape  with  asymmetrical  balance. 
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UNIT  XI  -  LANDSCAPE  DESIGNING 

Lesson  4:     Applying  Des^n  Bemants  and  Prim^lpies 


Objective:  The  student  wOl  be  able  to  combine  design  denr>eiits  and  principlas  to  create  a  landscape  plan. 
Study  Questions 

1.  How  can  plants  in  an  area  support  the  focaS  point? 

2.  What  are  the  three  bask:  ways  of  anrai^ing  trees  and  shrubs? 

3.  How  can  an  entrance  in  a  public  area  be  des^ned? 

4.  How  can  private  and  service/utility  areas  be  designed? 
References 

1,      Landscaping  and  Turf  Mar^agem^nf  (Student  Reference).  Universtty  of  Missouri-Columbia: 
;  istructlonal  Materials  Laboratory.  1990. 


Work  Sheets 

a)  WS4.1 

b)  WS  4.2 
cj      WS  4,3 

d)  WS  4.4 

e)  WS  4.5 


Designing  a  Comer  Planting 
Designing  a  Line  Planting 
Designing  the  Public  Area 
Designing  the  Public  Area 
Designing  the  Private/Service  Area 
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UNIT  XI  -  LANDSCAPE  DESIGNING 

Lesson  4:     Applying  Design  Elements  and  Principles 


TEACHING  PROCEDURES 

A.  Review 

Review  Lessons  1,  2,  and  3, 

B.  Motivation 

Design  elements  and  principles,  when  used  effectively  in  a  landscape  design,  will  help  sell  the  design 
to  the  dient. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  As»<  students  what  the  different  ways  are  that  a  school  might  support  Its  footbMll.  basketball, 
or  baseball  teams. 

How  can  plants  in  an  area  support  the  focal  point? 

a)  Specimen  plants 

b)  Accent  plants 

c)  Mass  prfantings 

2.  Ask  students  to  discuss  the  different  ways  that  a  classroom  can  be  arranged 
What  are  the  three  basic  ways  of  arranging  trees  and  shruhs? 

a)  Line  plantings 

b)  Comer  plantings 

c)  Foundation  plantings 

3.  Ask  students  what  the  function  of  a  public  area  is. 
How  can  an  entrance  in  a  public  ar^a  be  designed? 

a)  Funneling  apfxoach 

b)  Use  of  enrichments 

c)  Use  d  comer,  line,  or  foundation  plantings 

4.  Ask  students  what  the  functk)n  erf  the  private  and  sen^lce/utitities  are 
How  can  private  and  service/utility  areas  be  designed? 

a)      Private  area 

1)  Emphasize  focal  point. 

2)  Complemerrt  focal  point, 
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3)  D^i^p  according  to  size,  shape,  and  i^. 

4)  ^^eslgn  fwmally  or  WormaBy,  ac<x>fding  to  client's  desire, 
b)      Servtce/utflity  area 

1)  Design  with  ex  without  focal  point. 

2)  Zcrmn  partially  or  trtally. 

(a)  Use  tine  or  c<H7>er  plantings. 

(b)  Use  construction  materials. 

R      Other  activity 

Tai<e  students  on  fi^  trip  to  see  comer,  line,  and  foundation  plantings. 

G,  Conclusion 

Each  area  In  a  landscape  plan  is  designed  separately  whBe  blended  together  harmoniously  by 
applying  the  design  elements  and  principles.  Each  area  is  landscaped  with  line,  corner,  or  foundation 
plantings.  Accent,  mass,  and  specimen  plants  can  be  used  In  these  plantings. 

H,  Competency 

Apply  both  the  principles  and  elements  of  design  to  create  a  landscape  plan. 

I,  Answers  to  Evaluation 


1. 

a 

2. 

0 

3. 

d 

4. 

b 

5. 

b 

6. 

c 

7. 

a 

8. 

d 

J.      Answers  to  Work  Sheets 
/.t  teacher's  discretion 


3 ;  r, 
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UNIT  XI  '  LANDSCAPE  DESIGNING 

Lesson  4:     Afi^ying  De^n  Elements  and  Prindples 


Name 
Date 


EVALUATION 


Circle  the  letter  t^at  corresponds  to  the  correct  answer, 

1 .  What  type  of  prfant  has  a  strong,  visual  feature  but  is  most  effective  when  planted  in  groupings? 

a.  Accent  plar.t 

b.  Group  plant 

c.  Mass  plant 

d.  Specimen  plant 

2.  What  kind  of  plant  Is  a  yew? 

a.  Accent  plant 

b.  Mass  plant 

c.  Single  plant 

d.  Specimen  plant 

3.  Why  is  a  line  planting  used? 

a.  To  Wock  a  view 

b.  To  provkje  total  privacy 

c.  To  give  no  privacy 

d.  All  the  above 

4.  What  is  the  in-curve  of  a  comer  planting? 

a.  Where  the  shortest  plant  is  placed 

b.  Where  the  tallest  plant  is  placed 

c.  Not  part  of  the  comer  planting 

d.  The  furthest  point  from  the  canter  of  the  comer  planting 

5.  Which  Is  021  true  of  fourdation  planting? 

a  It  was  used  many  years  ago. 

b-  It  is  not  necessary  today. 

c  It  unites  the  house  to  the  yard. 

d.  It  Is  not  necessa'V  to  cover  entire  foundation  area  of  the  house. 

6.  Line,  comer,  and  foundation  >lantings  are  most  effective  when  plants  are  placed  in  groups  of  how 
many? 


d. 


a 
b. 

c. 


Four 
Six 

Seven 
Eight 
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How  can  the  front  doorway  of  the  puWic  area  be  enhanced? 

a.  By  using  the  funnel  approach 

b.  By  covering  the  doorway  with  [irfantings 

c.  By  placing  three  specimen  plants  together  at  the  doorway 

d.  By  l^ir^  people  to  the  private  area 

Which  is  ns^  true  about  the  private  area? 

a.  It  is  a  place  cA  r^axation. 

b.  It  Is  the  continuation  of  the  house  to  the  outdoors, 

c.  It  requires  an  open  space  for  activities. 

d.  It  should  only  be  Informally  landscaped. 
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UNIT  XI  ^  LANDSCAPE  DESIGNING 

Lesson  4:     Applying  Design  Bements  and  Princtptes 

Work  Sheet  4. 1 :     Designing  a  Comer  Planting 

Using  the  measurements  given,  complete  the  following  steps  in  designing  a  comer  planting. 

1,  Draw  the  corner  f^anting  to  scale,  using  a  f  ^  4*  scale,  on  graph  paper 

2,  Design  with  the  Idea  that  the  client's  view  will  be  directed  at  the  in  cun/e. 

3.  Make  a  plant  list  of  ail  plant  materials  used. 

4.  Make  a  title  block. 
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UNIT  XI  -  UNDSCAPE  DESIGNING 

Lesson  4:    Applying  Design  Bements  and  Principles 

Work  Sheet  4.2:  Designing  a  Line  Planting 


WS  4.2 


Using  the  measurements  given,  complete  the  following  steps  In  designing  a  line  planting. 

1.  Draw  a  line  'Santing  to  scale,  using  a  1"  =  4',  on  graph  paper. 

2.  Design  with  the  Idea  that  the  client's  view  will  be  from  the  southeast.  The  tine  planting  will  be  used 
as  a  partial  screen.  Keep  in  mind  using  only  a  few  species  of  plants  to  maintain  simplicity,  and  use 
mass  groupings. 

3.  Make  a  plant  list  of  all  plant  materials  used. 

4.  Make  a  title  t^ock. 
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UNIT  XI  -  LANDSCAPE  DESIGNING 

Lesson  4:    Applying  Design  Elements  and  Principles 

Work  Sheet  4.3:  Des^ning  the  Public  Area 
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Using  the  measurements  given,  complete  the  following  steps  In  designing  the  public  area. 

1.  Draw  this  section  of  house  on  graph  paper  using  a  scale  of  r  -  4'. 

2.  Design  tiie  public  area  using  the  front  door  as  the  focal  point.  Use  comer  and  foundation  plantings 
with  mass  groupings,  accent,  or  specimen  plants. 

3.  Mai<e  a  list  of  all  frfant  materials  used.   Design  with  plants  that  will  grow  well  in  this  sunlight. 
Remember  not  to  cover  the  windows  with  plants. 

4.  Make  a  title  block  for  this  design. 
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UNIT  XI  -  LANDSCAPE  DESIGNING  WS  4,4 

Lesson  4:     Applytr^  Des^n  Elements  and  PrkxHpies 
Work  Sheet  4.4:  Designing  the  Public  Area 

1.      Design  the  public  area  erf  a  house  from  the  front  view  using  bacl<ground,  comer  plantings,  and 
foundation  fi^antings. 
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UNIT  XI  -  LANDSCAPE  DESIGNING  yyg  4  5 

Lesson  4:     Applying  Design  Elements  and  Principles 
Work  Sheet  4.5:  Designing  the  Private  and  Service  Areas 

Using  the  measurements  given,  complete  the  following  steps  In  designing  the  private  and  service 

1.  Draw  the  private  and  service  areas  to  scale  using  a  1"  =  .4". 

2.  Design  the  area  with  line  and  comer  piantings.  Create  a  focal  point  in  tfie  Soutiiwest  corner  to  sfiade 
the  patio  from  afternoon  sun.  Design  a  partial  screen  for  privacy  from  the  western  neiqfibor  Add 
color  to  the  design. 

3.  Make  a  list  of  all  piant  materials  used. 

4.  Make  a  title  Wock. 


UNIT  XI  -  LANDSCAPE  DESIGNING 
Lesson  5:    Developing  a  Landscape  Ran 

Objective;    The  student  will  be  able  to  develop  a  complete  landscape  plan. 
Study  Questions 

1.  What  are  the  basic  steps  in  developing  a  landscape  plan? 

2.  What  planning  should  be  done  before  beginning  the  actual  drawing? 

3.  How  is  the  plan  implemented  according  to  the  seasons? 

4.  What  characteristics  nralce  a  plan  more  saleat^le? 

References 

1.  LarKjscapIng  and  Turf  Management.  (Student  Reference}.  University  of  Missouri-Columbia 
Instructional  Materials  Laboratory,  1990. 

2.  Wofl<  Sheets 

a)  WS5,1:  Developing  a  Landscape  Plan 

b)  WS  5.2:  Developing  a  Landscape  Plan 
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UNIT  XI  -  LANDSCAPE  DESIGNING 


Ldsson  5:     Dev^oping  a  Landscape  Plan 


TEACHING  PROCEDURES 

A.  Review 

Review  Units  9-11. 

B.  Motivation 

Before  a  client  will  buy  a  landscape  design  and  have  it  installed,  the  design  must  be  saleable.  If  a 
landscape  designer  follows  the  basic  steps  in  developing  a  plan,  the  design  will  have  the 
characteristics  necessary  to  make  tt  saleable. 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1.  Ask  students  to  figure  a  math  pfoWem  such  as  2  x  3  +  1  =  7.  Exj^ain  that  just  as  a  math 
problem  has  steps  that  must  be  followed  to  find  the  correct  answer,  there  are  steps  to 
developing  a  landscape  plan.  Hays  students  compete  WS  5.1  and  5.2. 

What  are  the  basic  tteps  in  dev^^foping  a  landscape  plan? 

a)  Analysis  of  honr^  needs 

b)  Site  analysis 

c)  Design  concept 

d)  Design  soi^jtion  stage 

2.  Ask  students  to  explain  what  planning  must  be  done  before  the  FFA  can  put  on  their  annual 
banquet,  Ju3t  as  we  plan  for  activities,  such  as  the  annual  banquet,  we  also  have  to  plan 
before  we  start  to  design  a  landscape. 

What  planning  should  be  done  before  beginning  the  actual  drawing? 

a)  Analysis  of  home  needs 

b)  Site  analysis 

c)  Base  map 

3.  Ask  students  what  seasons  of  the  year  are  popular  for  poinsettias,  Easter  lilies, 
chrysanthemums,  and  tulips. 

How  can  the  plan  be  implemented  according  to  the  seasons? 

a)  Turf 

1)  Warm-season,  late  spring  or  early  summer 

2)  Cool-season,  early  spring  or  early  fall 

b)  Bulbs,  spring  and  fall 

c)  Vegetable  garden 
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1)  Cool-season  crops,  early  spring  and  early  fall 

2)  Wann-seaswi  crops,  late  spring  and  early  summer 

d)  Trees,  dependent  on  IndMdual  specie 

e)  Shrubs,  dependent  on  individual  specie 

4.      Ask  stiKlents  how  an  employer  might  select  among  many  applications  to  fill  an  opening  if  ^  his 
business. 

What  characteristics  make  a  plan  more  saleable? 

a)  Designer 

1)  Friendliness  and  courteousness 

2)  Good  vertwl  communication  skills 
3}      Rexibility  to  change 

b)  Design 

1)  Accuracy 

2)  Neatness 

3)  Legibility 

4)  Communication  of  designer  s  ideas  and  concepts 

5)  Creativity 

6)  Adaptibility  to  client's  needs 

7)  Adaptibility  to  client's  budget 

F.  Other  activity 

Students  will  complete  a  landscape  plan  by  using  the  four  basic  steps  for  developing  one. 

G.  Conclusion 

Developing  a  landscape  plan  is  a  problem-solving  activity  that  consists  of  four  basic  steps  A 
designer  must  use  analysis  of  home  needs,  site  analysis,  development  of  the  design  concept  and  the 
design  solution.  The  designer  should  have  knowledge  of  seasonal  consfcJerations  in  implementing 
the  plan.  Both  designer  and  design  should  have  characteristics  which  enhance  the  saleability  of  the 
plan. 

H.  Competency 

Develop  a  complete  landscape  plan 

I.  Answers  to  Evaluation 

1.  c 

2.  d 
3  b 

4.  a 

5.  d 


6.  The  answer  should  include  four  of  the  following:  accuracy,  neatness,  legibility,  effective 
communication  of  designer's  kieas,  creativity,  adapts  to  client  s  needs,  or  adapts  to  client's 
budget. 
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Answers  to  Work  Sheets 

WS  5.1  -  at  teaches  dlscr^ion 

WS  5.2  -  at  taacher'  i  dlscretk»i 


UNIT  XI  '  LANDSCAPE  DESIGNING 
Lesson  5:     Developing  a  Landscape  Plan 


Name 
Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answm-. 

1 .  Which  is  the  first  step  in  developing  a  landscape  plan? 

a.  Design  concept 

b.  Design  solution  stage 

c.  Home  needs  analysis 

d.  Site  analysis 

2.  Which  of  the  following  is  qqI  a  part  of  the  planning  needed  to  design  a  landscape? 


a. 

Drawing  a  base  map 

b. 

Installation  design 

c. 

Home  needs  analysis 

d. 

Site  analysis 

When 

should  turf  be  planted? 

a. 

Fall  or  winter 

b. 

Spring  or  fall 

C- 

Summer  or  fall 

d. 

Summer  or  spring 

When 

are  cod-season  vegetable  crops  planted? 

a. 

Early  spring  ind  eariy  fail 

b. 

Late  spring  and  eariy  summer 

c. 

Spring  and  late  summer 

d. 

Summer  and  eariy  fall 

5.  Which  Is  nQj  a  characteristic  of  an  effective  landscape  designer? 

a.  Rexibility  to  change 

b.  Friendliness  and  courteousness 

c.  Good  communication  skills 

d.  Trys  to  change  the  client's  mind 

Complete  the  foUowIng  short  answer  question. 

6.  What  are  four  characteristics  of  a  saleable  landscape  plan? 

a. 
b. 
c 
d. 
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UNIT  XI  -  LANDSCAPE  DESIGNING 
Lesson  5:     Developing  a  Landscape  Ran 
Work  Sheet  5.1:  Developing  a  Landscape  Ptan 


WS  5.1 


With  the  analysis  of  family  needs  and  the  site  analysis  provided,  design  a  complete  landscape  pb.n  for  the  e:tl8ting  home  site  below. 


Chain  Fence 


i  17 


Scotch  Pine 


/0'->X  >     Small  Bur  Oak 


Poor  View 


Junipers 


Prevailing  Winds 


Sun  Rise 


ANALYSIS  OF  FAMILY  NEEDS 

Location       t)0  O  p^^Az.^>»»fn^  .   Lot  No-    Date   

Client  Name  ,  /  T^^mA. ,  ..^a^  No,  j5?^^-  ^^^^ 
Number  of  Children  -  Pre-school    Elementary  High  School   

Activities  Needs 

Entertaining:     Paved  area  -  capacity  (people)    size   

color    material    plotted   

Shade  -  canopy    trellis   

umbrella    tree         ^   plotted   

Seating  -  benches    capacity   

no.    style    plotted   

chairs    no.    style    plotted   

chairs  -  folding    no.  style   

storage   

tables    no,    style    plotted   

table  -  dining    capacity    style   

plotted   ^ 

Garden  lighting           kind    style    no.    plotted   


Cooking:  Grill  -  permanent    size    style    plotted 

portable    size    style    storage  plotted 

Table  -  vork           dimensions    style    plotted 

Storage  for  cooking    dinjensions    plotted 

Electrical  outlets    no.   plotted 

Games:  Croquet    dimensions   30*  x  60'   p'^-^tted 

Badminton    diinensions   24  *  x  54 '   plotted 

Bowling  on  the  green    dimensions  10'  x  50'  or  -Q'  >^  plotted 

Volleyball    dir.ensions   40'  x  70'  ^^plotted 

Basketball  hoop    dimensions   40^  x  40*  plotted 

Tetherball    dir,ensions        20'   dia.  circle   plotted 

Horseshoes    dimensions  20'  x  40*   plotted 

Archery    din^ensior.s  20  '   x   100 '  min  .  plotted 

Putting  green    dimensions       30^   dia.  circle  nin  .  pic:  ted 

Shuffleboard    dissensions   6  ^  x  4  5*   pl.^::.€d 

Other    dimensions  ^  rlc::^c 

Gri~e  storage    ler,g:h    vidth    r-,e:er:   

p  1  0 : :  i:  c 

Playing:  Sar.dbo:-:    cire"sio',s  y^.oittc 

Swings    dx::iensicns  r_:::ec 

S  \  ide    dinners  io''.s  ^  -  ^^-^ 

?  1  cyhouse  cir.ens  ior.s   ~   o  :  :  *^'.z 

Moi^keybars  cir.ensions   '.*^c::i-c 

Wading  pool    diT^ensions   .  .r::(!c 

Blackboard    ciri^ensions   ^   ^  rlcrred 

Other   (specify)    diniension^s  p'.c^Liec 

Storage,  wheel   toys,   etc.  dinensions  pic:  ted 
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WS  5.1  continued 


Activi  ties 
Swiimiing: 


Gardening: 


Bird 

watching : 


Pets : 


ERIC 


Needs 


Pool 


dltnensions 


shape 


material 
Diving  board 
Paved  area   

material 
Enclosure 


dimensions 


dimensions 


Equipment  storage 


Minimum  maintenance   

Automatic  watering  system 
Flower  beds     ^     annuals  \/ 

roses      >y  mixed   

Planter  boxes  _ 
Water  garden   

dimensions 
Cutting  garden 


perennials 


kind 


water  lilies 


fountain 


dimensions 


Vegetable  garden  dimensions  /JZ^^ 

Harb  garden    dimensions  

Dvarl  fruit  trees  kind  no . 


plotted 
plotted 

plotted 
plotted 
plotted 


ploc ted 

plotted 
plotted 

plotted 
plotted 
plotted 
plot  ted 
olo t  ted 


Bush  fruits   ^          kind  ^^ujAiaj^a^  jVS 


Vine  fruits    kind 

Favorite  plants  kinc^ 


Ornanents 
Cold  frames 
Greenhouse 


D 1  o  I  r  €  d 


no .    pj 


::)lo:  ted 


— ■  -  —  — —      -^^xyr  WM  "  yj      i-  —  ^  — 


statuary    otft^r 

dimensions   

dimensions   

diu^ensions 


Compost  bin   

Garden  storage:     equipment  -  rover 


plotted 
plo:  :ed 
plot  :ed 
:3lo t  ted 


sweeper 


fertilizer  spreader 

hose    sprinkler 

duster    sprayer 

other 


tools   -  space 

hoe  

other   

supplies 


  raKe 

ir,d  :  .'^.^  \  s 


con  t  ro  i  c : he r 


-.0  s 


Bird  feeder 

Bird  bath   

L-  ^rd  h,ouses 


Bird  attracting  shrubs 


  p : o : t  ed 

plo:  red 


Doghouse  ^  dimensions 

run  dimensions 

Other 


  dimensions 

run  d  imens  ions 


p  1  0 1 :  t  ci 

M [oil 
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Activities 


Needs 


Laundry: 
S  tor age: 


Lines  -  permanent 
temporary 


linear  ft- 
linear  ft. 


plotted 
plotted 


Trash 


no.  containers 


sq.ft.  required 


plotted   

Trailers    dimensions  required    plotted 

Boat    dimensions  required    plotted 


Other  -  specify 
plotted   


sq,  i  I.,  required 


COST 


Approximate  landscap5-ng  allowance  (based  on  about  107.  of  the  narket  value  of 
the  house  and  land):     $  ^TTTp  • 


Cost  limitation  set  by  client:     from  $  /T7r7i   to  $      ^  ^ 


Execution  period; 


Years 
1 


3 
4 


Approximate  cost  per  year 


Credit:  Pennsylvania  State  University.  Landscape  Design  (A  Student  Handbook),  University  Park,  PA. 
College  erf  Agrtculture,  Agricultural  Experiment  Station,  Department  of  Agricultural  Education.  1968. 
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WS  5.1  continued 


Location 


SITE  ANALYSIS 


Lot  No, 


Dace 


Client  Name  /  ^y,^ .  u£r^f/^^     Telephone  No.  .f:^^-rh^^^ 


Lot: 


Sidewalk: 


Water 


Existing 

vegetation; 


On  Site  Factors 

Dimensions  -  length  //^^ 

Rights-of-way   

Easements    kind  _ 

Legal  restrictions  -  setback   

lot  lines 


width 


plot  ced 
plotted 
plotted 
plotted 
plot  ted 
pic: ted 


corner  obstruction   

fence,  setback           height    ^ ^ 

length    type 

outbuilding  

trees  not  permit  ted  - 

boxelder  (female)    y  popUr   

willow  other  


Installed   

Not  installed 


  location  plotted 

future  location  ;:lotted 


done  by  owner 


city 


Never  to  be  installed 
Drainage  -  adequate  _ 


inadequa  te 


install  tile  lines   

Soil  type  -  clay    loam   

Soil  sample  taken   

Soil  test  results  -  pH    N 

Rock  outcropping  


Co'T.zo^^'CS  pi  ot  ted 
  plotted 


sand 
P 


Ca 


o  trer 


Spring 


brook 


pond 


marsh 


other 


plotted 

^5 1  o  c  t  ed 


Trees  spec ies  ^J^^^^^l^  height    {p'  width  -\^izei 


Shrubs  y/_ 


species  ^f/fg^uk^  height    5     widtn   J>  zl- 


:  ceo 


Turf  areas   

sat  isf ac  tory 
Bare  soil   


rlctted 


renovate 


replace 


1  DC  ted 
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Structures 


Climate : 


Utilities 


House    length 

Front  faces  north   

other  

Style  jit^^^aU. 
Material  -  brick 


width 


east  south 


wes  t 


frame 


Outer  Buildings  -  length 
Materials 


stone   

wid  th 


color (s) 
crher 


plot  ted 
plot  red 


Driveway  width  length  . ^TTiaterial~7vy7g^yrig^ 

^  plotted   

Walks  width  length  materia\^2;j;r£^g;ioc  ted  _ 
Terraces        width    length    niaterial    plotted   


Hardiness  zone  on  plan   prevailing  wind  direction^^^/^ 

on  plan   

Orientation  -  north  indicated  on  plan    shade  areas  plotted 

sunlight  control  area  plotted 
wind  control  area  plotted 
snowdrift  control  area  slotted 


Overhead  poles  plotted 
Underground  water  line 

water  valve   

electric  lines   

electric  meter   

drainage  lines   

septic  tank   

dry  wells   

gas  line   

gas  valve   


drainage  field 


gas  meter   


  wires  plotted 

 plotted 

  Dlorred 

  ilotted 

 r  lotted 

^  plotted 

  plotted 

  plotted 

  plotted 

  plotted 

D lotted 


Off  Site  Factors 

Favorable  \iews  - 

Kirjd    height   width    season    /loctid 


ERIC 


Unf aver 3bl £;  views  - 

K  .  r.  c  v>r  ^y^/ 7^  ^  e  5  Z^/      X  g  h  t    v:a:r  se.scn    :.-.:ed 


Pedesrr  i.;-.   rraffic:     Control  nctdtd  no:  v.tedcd     s/"    pa::.:  -   :  ..^iLed 


Noise  : 


Control  needed 


^ir ea  r  1  o: :  ed 


Oust:  Control  needed  "dotted 

Bright    li-bts:  Car    parking    neighbor    other 


Credit.  Pennsylvania  State  University.  Landscape  Design  (A  Sttxlent  Handbook).  University  Park.  PA: 
College  of  Agricujture.  Agricultural  Experiment  Station.  Department  of  Agricultural  Education,  1968. 
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UNIT  X)  -  UNDSCAPE  DESIGNING 
Lesson  5:    Developing  a  Landscape  Plan 
Work  Sheet  5.2:     Dev^oplng  a  Landscape  Plan 


WS  5.2 


Design  a  landscape  plan  using  a  site  chosen  by  one's  teacher  or  oneself.  Develop  the  landscape  plan 
by  using  the  four  basic  steps  of: 

1)  Complete  analysis  of  family  needs. 

2)  Complete  sHe  analysis 

3)  SIcetch  design  concept 

4)  Draw  the  design  solution 
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ANALYSIS  OF  FAMILY  NEEDS 


Location  Lot  No.    Date 

Client  Name    Telephone  No.   


Number  of  Children  -  Pre-school    Elementary    High  School   

Activities  Needs 

Entertaining:     Paved  area  -  capacity  (people)    size   

color    material    plotted 

Shade  -  canopy  trellis   

umbrella    tree    plotted 

Seating  -  benches    capacity   

no.    style    plotted 

chairs    no.    style    plotted 

chairs  •  folding    no,    style   

storage   

tables    no.    style    plotted 

table  -  dining    capacity    style   

plot  tf^d 

Garden  lighting    kind    style    no,    plotted 


Cooking: 


Games : 


Playing; 


Grill 


permanen  t 
portable 


size 


style 


size 


s  tyle 


s  torage 


Table  -  work           dimensions    style 

Storage  for  cooking    dimensions   

Electrical  outlets    no.   


Croquet 


dimens  ions 


30* 


60* 


Badminton   

Bowling  on  the  green 

Volleyball   

Basketball  hoop 

Tetherball   

Horseshoes   

Archery   

Putting  green 


dimensions 


24 


54* 


dimens  ions 
40' 


dimensions   

  dimensions 

dimensions  20 ' 
dimens  ions 


10^  x50^  ct20'x 


40 


40' 


dia*  circle 


20^  X  40' 


dimens  ions 


20'   X  100'  min 


Shuf f leboard 
Other   


d  imens  ions 
d  imens  ions 


30'   dia.  circle  mi: 
6'  X  43' 


s  torage 


dimens  ions 
_  length 


width 


he  i  ch  t 


Swings 
S  1  ide 


  dimensions 

dimensions 
d  imens  ions 


So'^i^eybar s   

W^^ding  pool   

Blackboard 

Other  (specify)   

Storage,  wheel   toys,  etc 


dimens  ions   

d  imens  ions 

  dimensions 

d  imens  ions 


d  imens  ions 


d  imens  ions 


p" 

lotted 

p- 

Lotted 

.ot  ted 

pj 

lotted 

p- 

,ot  ted 

p' 

-3 tted 

?- 

Lotted 

Pl 

.ot  ted 

lotted 

p' 

lotted 

p' 

lot  ted 

pi 

lot  ted 

p' 

lot  ted 

p" 

let  ted 

p' 

lotted 

p ' 

L  c :  :  e  d 

p ' 

.01  tL-d 

.0 1  :ed 

;i 

J- :  t  e  c 

.ct  ted 

t- 

.  c : tec 

,-t  zed 

P' 

.  c  t  :  e  d 

.  0 1  c  e  d 

0 1 1  e  d 

0  ^  ted 
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WS  5,2  continued 


ctivi ties 
Swimming: 


Pool 


dimensions 


material 
Diving  board 
Paved  area   

material 
Enclosure 


dimensions 


dimensions 


Equipment  s torage 


Needs 


shape 


plotted 
plotted 

plotted 
plotted 
plotted 


Gardening: 


Bird 

watching : 


ets 


ERIC 


Minimum  maintenance   

Automatic  watering  system 
Flower  beds  annuals 


perennials 


roses 


mixed 


Planter  boxes  _ 

Water  garden   

dimensions 
Cutting  garden 


kind 


water  1 il ies 


fountain 


dimensions 


Vegetable  garden    dimensions 

Harb  garden    dimensions   

Dwari   fruit  trees  kind   


Bush  fruits 


Vine  fruits 


Favorite  plants 


kind 


kind 
kind 


no 


no 


no  - 


Ornaments 
Coldf rames 
Greenhouse 


statuary   

dimensions 
dimensions 
dimens  ions 


other 


Compost  bin   

Garden  storage:     equipment  -  mower 


sweeper 


fertilizer  spreader 

hose    sprinkler 

duster    sprayer 

other 


tools  -  spade    rake 

hoe  ^          hand  tools 

other 


Bird  feeder   

Bird  bath 

Bird  hou ses  

Bird  attracting  shrubs 


plotted 

plotted 
plot  ted 

plotted 
plotted 
plotted 
plot  ted 
plot  ted 


plot  ted 


plot  ted 


plot t  ed 
plotted 
plotted 
plot  ted 


plo  1 1  ^^d 


supplies   -    fertilizer  ^   pest 

control  other    rlc^ctt-d 


p I o :  t  ?d 
plo:tL-d 

  [:>  1  o  t  t  c  d 

  plotted 


Doghouse 


dimensions 


run  dimensions   

Other    dimensions 

run  dimensions   


plot  ted 


p  1  o  I  {  I'd 
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Activities 


Needs 


Laundry:  Lines  -  permanent    linear  ft.   plotted 

teroporary    linear  ft.   plotted 

Storage:  Trash      no.  containers    sq.ft.  required 

plotted   

Trailers    dimensions  required    plotted 

Boat  ^  dimensions  required    plotted 

Other  -  specify    sq.ft.  required   

plotted   


COST 


Approximate  landscaping  allowance  (based  on  about  107.  of  the  narket  value  of 
the  house  and  land)  :     $  . 

Cose  limitation  set  by  client:     from  $   to  $   • 

Execution  period: 

Years  Approximate  cost  per  year 

1     

2  

3  

4  


Credit:  Pennsylvania  State  University.  Landscape  Design  (A  Student  Handbook),  UnK/erslty  Park,  PA: 
College  d  Agriculture,  Agricultural  Experiment  Station.  Department  of  Agricultural  Education,  1968. 
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SITE  ANALYSIS 


Location   

Client  Name 


Lot  No. 


Date 


Telephone  No. 


On  Site  Factors 


Lot: 


Sidewalk: 


Water  ; 

Exis  t ing 

vege  ta  t  ion : 


Dimensions  -  length   

Rights-of-way   

Easements   ^   kind 

Legal  restrictions  -  setback  _ 

lot  lines 


width 


corner  obstruction   

fence,  setback    height 

length    type   

outbuilding   


olot ted 
plotted 
plotted 
p lotted 
p Tot  ted 
plotted 


trees  not  permitted  - 
boxe Ider  ( female) 
willow  other 


Installed   ^ 

Not  installed 


done  by  owner 


city 


Never  to  be  installed 
Drainage  -  adequate   


inadequa  te 


install  tile  lines   

Soil  type  -  clay    loam   

Soil  sample  taken   

Soil  test  results  -  pH    N 

Rock  outcropping   


  location  plotted 

future  location  plotted 

Contours  platted 

  plotted 


sand 
P 


muck 
Ca 


o  tner 


Spring    brook 


pond 


marsh 


Trees 


Shrubs 


spec  ies 


species 


he  igh t 


height 


other 


width 


width 


plotted 
D lot  ted 


_  p  1  Led 


Turf  areas   

satisfactory 
Bare  soil  


lotted 


r^lotted 


reno^^ate 


rep  1  ace 


p 1 ot  ted 


Xl'59 


S true  tures  : 


Climate 


Vt ilities : 


House    length 

Front  faces  north  

other  

S  tv  le 


eas  t 


width 
south 


WCS  I 


Material  -  brick 


frame 


s  tone 


color (s) 
c  :her 


Oute/  Buildings  -  length 

Materials   

Driveway    width   


wid  th 


length 


p  1  c :  r  e  d 
plot  ted 


material 


Walks   

Terraces 


width 
width 


length 
length 


material 
material 


plotted 
p  1  o : :  e  d 
p  1  o :  c  e  d 


on  plan   prevailing  wind  direct: 


Hardiness  zone  _ 
on  plan   

Orientation  -  north  indicated  on  plan   shade  areas  plotted 

Sunlight  control  area  plotted 

wind  control  arc.i  ::Iotted 

snowdrift  control  are::  r^lotted 


Overhead  poles  plotted 
Underground  water  lir.e 

wa  ter  va 1 ve   

electric  lines   

electric  meter   

drainage  lines   

septic  tank   

dry  wells   

gas  line   

gas  valve   

gas  meter   


wilt'  s 


drainage  field 


r  1  o  1 1  e  d 
_p lotted 
lot:ed 
lotted 
I o t ted 
:  lotted 
'/•lotted 
p  1    1 1  e  d 
p lotted 
r  1  o  1 1  e  d 
7  lotted 


Off  Site  Factors 


Favor ab  1 .  i e-ws  - 
Kind 


L'nf  aver  :ibl  t;  views  - 
Ki  p.d 


he  ight 


'id  th 


height 


wid  th 


seas  on 


season 


1.^:  tec 


Pedes  1 1 


:raffic:     Control  needed 


not  needed 


pattern  -  1    :  t  e  d 


!>j  o  i  s  e  : 


Control  needed 


area  slotted 


Dus  t : 


Con trol  needed 


are.}  /'loc  ted 


Bright  li.:hts 


Car 


parking 


ne  ighbor 


other 


a  r  e  p  slotted 


Credit:  Pennsylvania  State  University,  landscape  Design  (A  Student  Handbook),  Unfversfty  Park.  PA: 
ErJc  ^  Agriculture,  Agricultural  Experiment  StatkMi,  Dep^r^^t  of  Agricuttural  Educatk>n,  1968. 


UNIT  XII  -  DEVELOPING  COST  ESTIMATES 
Lesson  1 :    Pricing  the  Design 

Objective:    The  student  will  be  aWe  to  figure  a  cost  analysis. 
Study  OuesticMis 

1.  What  is  the  difference  t>et¥veen  a  cost  estimate  and  a  bid? 

2.  What  is  included  in  the  price  of  a  landscape  design? 

3.  What  are  landscape  specifications? 

4.  What  are  the  features  of  a  cost  estimate? 

5.  How  is  a  cost  estimate  prepared? 

6.  Who  benefits  from  a  cost  estimate? 

7.  How  is  the  quantity  of  materials  determined  for  a  landscape  design? 

References 

1.  Undscaolng  and  Turf  Management  (Student  Reference).  University  of  Missouri- 
Instructional  Materials  Laboratory,  1990. 

2.  Transparency  Master 

a)      TM  1.1:       Cost  Estimate  Sheet 

3.  Work  Sheets 

a)  WS  1.1:       Figuring  Volume 

b)  WS  1.2:       Cost  Estimate  Sheet 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES 
Lesson  1 :     Pricing  the  Design 

TEACHING  PROCEDURES 

A.  IntrcxJuction 

Landscape  designers  must  know  how  to  price  designs  in  order  to  have  a  successful  business. 
Knowing  how  to  prepare  bids  or  cost  estinnates  for  clients  is  essential  in  this  process. 

B.  Motivation 

Calculating  the  price  of  landscape  designs  will  satisfy  clients  because  they  will  know  what  they  are 
spending  for  the  materials  and  services  received.  It  will  satisfy  the  designers  because  they  will  know 
their  profits, 

C.  Assignment 

D.  Supervised  study 

E.  Discussion 

1 .       Ask  students  H  they  know  the  difference  between  an  estimate  and  a  bid  in  the  constructiof) 
industry. 

What  is  the  diff^ence  between  a  cost  estimate  and  a  bid? 

a)  Cost  estimate  -  an  approximation  of  the  final  cost 

b)  Bid  -  a  firm  price  set  by  the  company  ♦hat  Includes  all  cost  involved 

2  Tell  students  to  imagine  that  *hey  own  their  own  business  Ask  them  what  would  be  important 
factors  in  setting  the  price  of  their  product. 

What  is  included  in  the  price  of  a  landscape  design? 

a)      The  total  of 

1 )  Material  costs 

2)  Labor  costs 

3)  Equipment  costs 

4)  Subcontracted  work 

3  Ask  students  how  they  know  the  quality  of  an  item  before  purchasing  it 
What  are  landscape  specifications? 

Specifications  are  an  exact  list  of  quality  standards  to  be  used  for  each  materia!  and  procedure 
in  the  landscape  design. 

4  Ask  students  what  some  basic  steps  are  in  following  a  recipe. 
What  are  the  features  of  a  cost  estimate? 
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a)  Cost  of  materials 

b)  Latxx  costs 

c)  Equifxnent  rental 

d)  Subcontracted  work 

5,  Ask  students  what  some  steps  are  In  preparing  a  bixiget.  Use  TM  1.1.  Cost  Estimate  Sheet, 
How  is  a  cost  estimate  prepared? 

a)  FBI  out  name,  address,  ard  other  Infomiatton  about  dient  and  job  siie.  Also,  estimate 
starting  ar^i  finishing  dates. 

b)  Materials 

1)  Materials  used  -  description 

2)  Quantities  of  ^ch  -  number  of  units  required 

3)  Cost  of  each  -  cost/unit 

4)  Total  -  total  cost 

c)  Labor 

1)  Number  of  employees  -  description 

2)  Estimated  number  of  hours  -  number  of  units  required 

3)  Cost  per  worker  per  hour 

4)  Frequently  a  standard  percentage  of  the  materials  cost  is  charged. 

d)  Equipment 

1 )  List  equipment  owned  or  rented  -  description 

2)  Number  of  hours  or  days  -  number  of  units  required 

3)  The  rate  per  hour  or  day  -  cost/unit 

4)  Totals  -  total  cost 

e)  Subcontracted  work 

1)  Subcontractor  -  description 

2)  Hours  or  days  worked  -  number  of  units  required 

3)  Rate  paid  for  work  -  cost/unit 

4)  Totals  -  total  cost 

f)  Subtotal  -  add  everything  but  labor 

g)  Tax  -  according  to  local  rate 

h)  Total  of  the  entire  estimate 

6,  Ask  students  who  benefits  when  an  item  is  purchased. 
Who  benefits  from  a  cost  estimate? 

a)  The  client  knows  total  cost  of  the  design, 

b)  The  business  knows  all  costs  are  covered, 

1,      Ask  students  how  to  figure  amounts  of  food  needed  for  a  dinner  in  order  to  serve  six  peopie. 
How  is  the  quantity  oi  materials  determined  for  a  landscape  design? 

a)  Figure  area-length  x  wkJth. 

b)  Figure  volume  or  quantity-length  x  wtelth  x  depth. 

1)  Convert  to  all  the  same  units  of  measure, 

2)  Convert  1  j  the  units  (cubic  feet  or  yards)  in  which  material  is  sold. 
Other  Activity 

Ask  a  representative  from  a  landscape  firm  to  come  in  and  talk  about  pricing  a  design. 


XIM 


kJ 


> 


Conciusion 


The  price  of  a  landscape  ddslgn  can  be  written  as  a  cost  estimate  or  a  bid.  All  speclflcatlons  must 
be  written  in  the  cost  analysis.  Other  infomiation  found  on  a  cost  analysis  sheet  are:  subcontracted 
wori  ..^  ./Hals  useci,  lalx>r,  and  equipment.  Figuring  quantities  needed  is  important  in  determining 
total  cost.  Both  the  client  and  the  landscape  firm  benefit  from  a  cost  analysis. 

Competency 

Calculate  the  price  of  a  landscape  design. 
Answers  to  Evaluation 

1.  a 

2.  b 

3.  b 

4.  c 

5.  a 

Answers  to  Work  Sheet 
WS  1.1 

1.  Drive  45'  x  15'  x  .333'  =  224.78  cu.  ft. 
Walk  25'  X  5'  X  .333'  =  41.63  cu.  ft. 
224.78  +  41.63  -  266.41 

266.41  cu.  tt.  X       1  cu.  vd.   =  9.87  cu.  yd. 
27  cu.  ft 

2.  Take  the  rectangular  shape  of  the  t>ack  yard  and  subtract  the  area  of  the  house  (the  part  in 
the  back  yard),  deck,  and  raised  bed. 

entire  area  of  back  yard  =  85'  x  60'  =  5.100  sq.  ft. 
portion  of  house  in  t>ack  yard  =  20'  x  20'  =  400  sq.  ft. 
deck  area  -  1 .      20'  x  20'  =  400  sq.  ft. 

2.  20'  X  5"  =  100  sq.  ft. 

3.  3.14  X  (7  ft.)'  =  38.5  sq.  ft. 

4 

raised  bed  -  40'  x  5'  =  200  sq  ft. 
5.100  -  (400  +  400  f  100  +  38.5  +  200)  =  5.100  -  1138  5  =  3,961.5  sq  ft. 

3.  L  X  W  X  Depth  -  40"  x  5'  x  1.5'  -  300  cu,  ft. 
300  CU.  ft.  X  1  cu.  vd.  -  11.11  cu  yd. 

27  CU.  ft. 

4.  Area  =  nr^ 

3.14  X  (1.5')'  =  3.14  X  2.25  sq.  ft.  =  7  sq.  ft. 
7  sq.  ft.  X  .17  ft.  =  1.19  cu.  ft. 

5.  11.5"  X  20'/1'  -  230.0  ft, 

WS  1 .2  -  A  sample  answer  is  prov  di^  on  the  following  page. 
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LANDSCAPE  COST  ESTIMATE  SHEET 

CUSTOMER  INFORMATION: 

NAME:     /f^r^^..                       HOME  PHONE:       3^1^  -  -/y^^^ 

ADDRESS-^                 jr// ^  '      WORK  PHONE:  :^/^-'^^'5' 

CITY.        ,  vL,^-^^^  -          STATE:               3P;  ^,^;Z<P3 

NAME  OF  ESTIMATOR:  ^^^^ AL:^/.!-^^,  TODAY'S  DATE: 

ESTIMATED  STARTING  DATE:              ^        ESTIMATED  FINISH  DATE:  . 

UNITS 

DESCRIPTION 

COST/UNIT 

TOTAL  COST 

M/ 

1. 

VTERIyfl 

kLS: 

07 

r 

05 

2, 

VS' 

3. 

3 

lO 

31 

^<::' 

4. 

5 

5. 

7 

J6 

6. 

J/' 



75" 

J3'Z 

7, 

,    Z  - 

/  /          •                       '-^-^  c^'' 

^   1 

Q 

-^r  ^ 

Q 

10 

11. 

12. 

UBC 
13. 

3R: 

14. 

15. 

^  

16. 

17. 

EQUIPMENT; 

18, 

CO 

i. 

19. 

SUB{ 

20, 

:ONTF 

RACTED  WORK: 

21. 

22, 

SUBTOTAL 

."'"^ 

-7,  ^ 

TAX                                                                                 (^7^-^  %) 

TOTAL  COST  ESTIMATE  (WITHIN  15%): 

S  <^ 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES 
Lesson  1 :     Pricing  the  Design 


Name 
Date 


EVALUATION 


Circle  the  letter  that  corresponds  to  the  t>e8t  answer 

1.  What  Is  a  binding  agreement  between  client  and  landscape  company  called? 

a)  BkJ 

b)  Cost  estimate 

c)  Legal  statement 

d)  Price 

2.  Which  is  DQj  a  feature  of  a  cost  estimate? 

a)  Plant  materials 

b)  Kind  of  truck  used 

c)  Subcontracted  work 

d)  Labor  costs 

3.  What  is  the  area  of  the  design  below? 

SO'  

a)  600  ft.  j  

b)  600  sq-  ft. 

c)  600  cu.  ft.  /Z' 

d)  600  cu.  yds. 


What  is  the  vrtume  of  the  area  below? 


a)  240  ft. 

b)  240  sq.  ft. 
C)  2,400  CU,  ft, 
d)  2,400  cu.  yds. 


Which  of  the  following  Is  not  an  overhead  cost? 


a)  Plant  materials 

b)  Rent 

c)  Salaries 

d)  Utilities 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES  WS  1.1 

Lesson  1 :    Pricing  Design 

Work  Sheet  1.1:     Landscaplng-Area/Volume  Exercise 

Using  the  landscape  plan  provided,  answer  the  questions  below.  Scale  is  1'  =  20'.  (Show  your  work.) 


1 .      How  many  cubic  yards  of  concrete  are  needed  to  pour  the  driveway  and  sidewalk  4"  deep?  Do  not 
include  landing. 


2.      You  want  to  plant  grass  seed  in  the  back  lawn,  but  you  need  to  know  what  the  area  is  in  order  to  buy 
the  grass  seed.  You  plan  to  plant  seed  under  the  tree.  How  many  square  feet  are  in  the  back  lawn? 
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3.      How  many  yards  erf  soH  would  be  needed  to  ffll  the  raised  bed.  by  the  deck,  with  18"  of  topsoil? 


4.      How  many  cubic  feet  of  bark  mulch  will  be  needed  to  put  a  3'  diameter  ring  2*  deep  around  the  tree 
in  the  backyard? 


5.      How  many  linear  feet  of  privacy  fencing  would  be  required  to  enclose  the  back  lawn? 


ERLC 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES 


WS  1.2 


Lesson  1 :    Pricing  the  Design 
Work  Sheet  1.2;  Ck>st  Estimate  Sheet 

Place  the  information  correctly  onto  the  cost  estimate  sheet  located  on  the  back  of  this  page  and 
calculate  the  total  estimate. 

Customer  is  Joseph  M.  Gardener  at  1667  Meadow  Lane,  Mihome,  Missouri.  66523.  Work  Phone  is  555-9934 
and  Home  Phone  is  555-4321 . 

Estimated  starting  date  will  be  10  days  from  today  and  It  should  be  completed  In  one  day. 

1 .  Sales  Tax  6.5% 

2.  Labor  for  2  hours  of  flower  bed  preparation  at  $l2.00/hour 

3.  Labor  for  general  plantings  v-HI  equal  40%  of  the  total  material  bill  before  taxes 

4.  Lime  1 5  pounds  at  7  cents  a  pound 

5.  White  dogwood  -  potted  at  $38.50  each 

6.  13  Emerald  Gdd  Euonymus  at  $1 1 .75  each 

7.  10  cubic  yard  bags  of  mulch  at  $3.l0/bag 

8.  No  subcontracted  work 

9.  Fertilizer  at  $.45/pound,  for  15  pounds 

10.  5  Zebra  plants  at  $6.99  each 

11.  4  denslformis  yews  at  $22.00  each 

12.  2  hours  of  rototiller  rental  at  $8.0C/hour 

Remember  to  total  the  estimate. 
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LANDSCAPE  COST  ESTIMATE  SHEET 

CUSTOMER  INFORMATION: 

NAME:                                         HOME  PHONE. 

ADDRESS                                         WORK  PHONE: 

CITY:                                           STATE:  ZIP: 

NAMg  QF  ESTIMATOR;                           TOPArS  PATE; 

ESTIMATED  STARTING  DATE:                          ESTIMATED  FINISH  DATE: 

UNITS 

DESCRIPTION 

COST/UNIT 

TOTAL  COST 

M/ 

1. 

kTERI» 

iLS: 

2. 

3 

4. 

5. 

6. 

7. 

8 

9. 

10. 

11. 

12. 

LAB< 
13. 

DR: 

14. 

15. 

16. 

17. 

EQUIPMENT: 

18. 

19. 

SUBi 

20. 

30NTI 

RACTED  WORK: 

21. 

22. 

SUBTOTAL 

TAX                                                                      (P>  (  %) 

TOTAL  COST  ESTIMATE  (WITHIN  15%): 

UNIT  XII  -  DEVELOPING  COST  ESTIMATES 
Lesson  2:    Pricing  Landscape  Maintenance 

Objective;  The  student  will  be  at^e  to  price  the  various  components  erf  landscape  maintenance. 
Study  Questions 

1.  Why  is  a  cost  analysis  needed  in  landscape  maintenance? 

2.  What  tasks  are  involved  in  landscape  maintenance? 

3.  What  are  ^he  seven  features  of  the  landscape  maintenance  cost  analysis? 

4.  How  are  lat>or  costs  determined? 


1.  Landscaping  and  Turf  Management  (Student  Reference).  University  of  Missouri-Columbia: 
Instructional  Materials  Laboratory.  1990. 

2.  Worl<  Sheet 

a)      WS2.1:  Labor  Costs 


References 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES 


Lesson  2:    Pricing  Landscape  Maintenance 


TEACHING  PROCEDURES 

A.  Review 

Review  the  previous  lesson. 

B.  Motivation 

Understanding  the  factors  involved  in  preparing  a  cost  analysis  for  landscape  maintenance  will  help 
ensure  that  a  profit  will  be  made. 

C.  Assignment 

D.  Supervised  study 
b.  Discussion 

1.  Ask  students  why  it  would  be  important  to  establish  a  cost  for  services  before  performing 
them? 

Why  is  a  cost  analysis  needed  in  landscape  maintenance? 

a)  Permits  a  fair  price  to  be  charged  to  the  customer 

b)  Can  cofnpare  the  efficiency  of  different  crews  in  performing  the  same  task 

c)  Ensures  that  all  costs  to  the  firm  are  covered 

d)  Allows  comparison  of  the  profitability  rrf  different  tasks 

2.  Ask  students  what  types  of  tasks  are  Involved  in  nrvaintaining  their  own  yards. 
What  tasks  are  involved  in  landscape  maintenance? 


a) 

Mow  lawn. 

b) 

Prune  t''ees  and  shrubs. 

c) 

Apply  fertilizer  to  lawn  and  plantings. 

d) 

Control  weeds  in  lawn  arxi  plantings. 

e) 

Spray  and /or  dust  to  control  Insects  ar>d  diseases. 

f) 

Plant  and  care  for  flower  beds  and  borders. 

g) 

Replace  dead  plants. 

h) 

Paint  or  stain  outdoor  furnishings. 

i) 

Repair  walls  and  paved  surfaces. 

j) 

Oean  fountains  and  pool  basins. 

k) 

Irrigate  lawn. 

1) 

Ci^tivate  soil  around  trees  and  shrubs. 

m) 

Replace  mulches. 

n) 

Remove  lawn  thatch. 

o) 

Roll  and  reseed  lawn. 

P) 

Rake  leaves  In  fall. 

q) 

Winterize  trees  and  shrubs 

r) 

Remove  snow. 
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s)      Perform  prwentath/e  maintenance  on  equipment. 

3.  Ask  students  what  cx>st  analysis  is. 

What  are  the  seven  features  of  the  landscape  mahitenance  cost  analysis? 

a)  A  listing  oS  ati  tasks  to  be  performed 

b)  The  total  square  footage  area  involved  for  each  service 

c)  The  number  erf  tinges  each  servfce  is  performed  during  the  year 

d)  The  time  required  to  complete  each  task  once 

e)  The  time  required  to  compile  each  task  annually 

f)  The  cost  of  an  materials  required  fcx  each  task 

g)  The  cost  of  aii  labor  required  for  each  task 

4,  Ask  students  students  t\ow  hourly  wages  are  calculated^ 
How  are  labor  costs  determined? 

a)  DMde  hour  Into  ten  parts,  e.g.  0  1  =  six  minutes 

b)  Determine  hours  worked,  e.g.,  45  minutes  worked 
45  min.    60  min./hr.  =  .75  hours  wcxked 

.75  X  hourly  rate  ($5,50) 

.75  X  $5,50  ^  $4.13  labor  cost 

F.  Other  Activity 

Have  someone  from  a  landscape  maintenance  firm  discuss  cost  analysis. 

G.  Concluston 

Cost  analysis  can  also  be  used  with  landscape  maintenance.  It  benefits  the  dient  as  well  as  the 
landscape  firm.  Many  tasks,  from  mowing  the  lawn  to  snow  removal,  are  Included  in  a  cost  analysis 
Wages  are  also  calculated  and  added  to  the  cost  analysis. 

H.  Competency 

Price  various  compor>ents  of  landscape  maintenance. 
L       Answers  to  evaluation 

1.  c 

2.  a 

3.  a 

4.  b 

J.      Answers  to  Work  Sheet 

1.  $7.50 

2.  $15.75 

3.  $40.80 

4.  $2668 

5.  $27.00 


6.  $38.14 

7.  $49.00 

8.  $10.30 

9.  $2.50 

10.  $3770 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES 


Name 


Lesson  2:     Pricing  Landscape  Maintenance  Date 


EVALUATION 

Circle  the  letter  that  corresponds  to  the  best  answ^t. 

1 .  Which  Is  DfiJ  a  task  in  regular  lar^Jscape  maintenance? 

a.  Mow  lawn. 

b.  Prune  trees  and  shrubs. 

c.  Sow  seed. 

d.  Spray  and/or  dust  to  control  insects 

2,  Which  Is  nj2J  a  feature  erf  a  nnaintenance  cost  analysis? 

a.  List  of  all  tasks  to  be  competed 

b.  Cost  of  all  materials 

c.  Cost  of  repairing  mistaices  made  by  workers 

d.  Time  required  to  complete  each  task 

3.  What  Is  the  total  salary  if  wages  are  $4.85  per  hour  ard  the  employee  has  worked  5  1/2  hours? 

a.  $26-68 

b.  $28.46 

c.  $31.25 

d.  $32.89 

4,  What  is  not  a  benefit  of  using  cost  analysis  in  landscape  maintenance? 

a.  Customer  will  t>e  charged  fair  price. 

b.  The  landscape  design  can  easily  be  changed- 

c.  1-andscape  firm  costs  are  acknowledged. 

d.  Efficiency  crew  performances  can  be  measured. 
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UNIT  XII  -  DEVELOPING  COST  ESTIMATES 

Lesson  2:    Pricing  Landscape  Maintenance 

Work  Sheet  2. 1 :     Labor  Costs 

1  hour  =  10  units 

1  /10  hour    .1  or  6  minutes 


Example: 

wage:  $5.50  per  hour,  worked  45  min. 
45  min.  x     1  hr.    =  .75  hrs. 

60  mIn. 
.75  hrs.  X  $5-50  -  $4.13 

Calculate  the  total  salary  for  the  fdlov^lng. 


1. 

Wage:  $5.00 

hours  worked:  1  1/2  hours 

Total  Salary: 

o 

4  . 

Wage:  $5.25 

hours  worked:       3  hours 

Total  Salary: 

3. 

Wage:  $5.10 

hours  worked:       8  hours 

TiMal  Salary: 

4. 

Wage:  $4,85 

hours  worked:  5  1/2  hours 

Total  Salary: 

5. 

Wage:  $6.00 

hours  worked:  4  1/4  hours 

Total  Salary: 

6. 

Wage:  $5-65 

hours  worked:  6  3/4  hours 

Total  Salary: 

7. 

Wage:  $4.90 

hours  worked:      10  hours 

Tc^  Salary: 

8. 

Wage:  $5,15 

hours  worked:       2  hours 

Total  Salary: 

9. 

Wage:  $5.00 

hours  w  >rked:    1  /2  hours 

Total  Salary: 

10. 

Wage:  $5-20 

hours  worked:  7  1/4  hours 

Total  Salary: 
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Ornamental  horticulture  is  the  branch  of  horticulture  that  has  to  do 
with  the  growth  and  the  improvement  of  the  environment.  The 
landscape  aird  turfgrass  industries  are  two  areas  of  ornamental 
horticulture  that  have  become  increasingly  important. 

Effects  of  Plants  on  People  and  the  Environment 

Plants  affect  people  and  their  environment.  Gardens  have  always  been 
a  source  of  pleasure  for  people  that  continues  today.  Plants  can 
produce  many  psychologically  uplifting  eff;?cts  on  peofrfe.  They  can 
give  people  feelings  of  comfort  dnd  relaxation.  Pride  and  {Measure 
result  from  well-maintained  gardens  or  yards,  A  plant-filled  area  can 
be  a  pleasant  place  to  entertain  or  to  seek  refuge  from  the  pressures 
of  a  busy  workday.  Plants  also  provide  long-range  enrichment  to  the 
environment  by  increasing  the  economic  value  of  a  home  as  well  as 
the  natural  ecosystem  of  the  area.  Plants  also  add  a  reflection  of 
personal  taste  to  the  environment. 

Property  Value 

Landscaping,  can  increase  property  value  as  well  as  provide  greater 
use  and  beauty  of  the  property.  Landscaping  is  not  an  unneccrsary 
e^cpense,  but  a  capital  investment.  Good  landscaping  could  add 
approximately  10-15  percent  to  the  value  of  property,  with  a  slight 
increase  of  this  value,  as  plants  mature.  A  house  wftn  a  landscaf 
yard  is  always  more  appealing  than  one  without.  This  might  be  dn 
important  factor  in  the  sale  of  a  home. 

Landscaping  can  provide  security  on  property  by  providing  lighting, 
screening,  and  fencing.  Home  heating  and  cooling  energy  can  be 
saved  by  planting  native  plants,  sunscreens,  ani  wind  blocks. 

Landscaping  also  increases  the  beauty  of  property  and  creates  an 
attractive  environment  for  the  owners.  An  attractive  landscape  may 
also  give  a  pleasant  impression  to  neighbors,  as  well  as  fill  the  owner 
with  a  sense  of  pride. 


Lesson  1:  The  Importance  of  Landscaping 


Economic  Value 

The  economic  value  of  the  landscape  and  turfgrass  industries  has 
been  increasing  steadily  since  the  1960's.  The  natior^  figures  show 
that  the  landscape  and  turfgrass  Industries,  within  the  past  seven 
years,  have  gone  from  generating  under  one  billion  dollars  to  over 
seven  billion  dollars.  These  Industries  are  r^lly  just  beginning  to 
emerge  and  are  a  very  Important  part  of  the  national  economy. 

Future 

Recent  surveys  reveal  that  landscaping  is  a  field  of  the  future.  It  is  an 
IfKjustry  that  will  continue  to  grow.  People  are  taking  notice  of  what 
their  environment  looks  like.  They  are  desiring  unspoiled,  natural, 
recreation  areas.  City  peoprfe  want  landscapes  with  beautiful,  cdorful 
plants  amid  the  concrete  and  stone.  People  are  expanding  cities  by 
moving  to  newly<iev^oped  suburbs  that  need  landscaping.  People 
are  more  concerned  today  with  their  health,  and  feel  that  plants  can 
aid  in  creating  a  feeing  of  relaxation,  as  well  as  help  provWe  physical 
exercise  required  by  gardening  and  yard  work. 

The  turfgrass  irdustry  is  also  expanding  with  installation  and 
maintenance  of  athletic  fields,  golf  courses,  cemeteries,  and  parks. 
Today,  landscape  and  turfgrass  industries  are  rapidly  expanding  and 
creating  new  markets  for  employment.  With  rapid  changes  of  the 
recent  past,  and  innovations  for  the  future,  new  careers  will  continue 
to  be  created  within  the  landscape  and  turfgrass  industries. 
Electronics,  computers,  and  telecommunications  will  allow  f:^ople  to 
stay  home  to  work  rather  than  travel  to  an  office.  New  types  of  home 
landscaping,  coordinating  work  and  relaxation  in  one  environment,  will 
be  created  for  the  larNjscape  and  turfgrass  industries.  Because  people 
are  living  longer  today,  there  is  an  increase  in  designing  landscapes  for 
retirement  homos.  With  a  growing  population  of  single  adults,  there  is 
an  increase  of  condominiums  and  »ecreatlonal  areas  for  singles;  both 
require  landscape  services.  Theme  parks,  recreational  parks,  and 
shopping  centers  are  beting  remodeled  with  landscaping  as  well. 
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Unit  I '  Evaluating  Opportunities  In  the  Landscape  and  Turfgrass  Industries 


Summary 

Plants  can  have  a  pleasant,  psychdogtea!  effect  on  people.  Rants 
help  to  create  a  feelhig  of  enjoyment  and  relaxattoa  Landscaf^ig  Is 
n<A  as  much  an  expense  as  an  Investnwrt.  It  kKjrMses  the  ecomxnic 
value  of  the  property  as  as  secwlty,  use,  and  beai^.  Tlw  fiKure 
Is  bright  for  t^  landscape  and  turfgrass  Mustrtes.  AtNette  f^s  are 
alvrays  In  use  arai  in  constant  need  d  repair.  Goif  has  bem  leasing 
In  popularity  within  the  past  few  years.  Cemeteries  wfll  always  be  In 
need  of  turfgrass  maintenance.  Mso,  city.  ccHjnty,  state,  and  natlorai 
parks  are  visftod  daly  by  thousands  of  people,  therefore  creating  the 
need  for  constant  malnienance. 

Credits 

Cooperative  Extension  Service.  Residential  L?ndy^pe  Design. 
Manhattan,  KS.  Kansas  State  University. 

Ingels,  Jacl<  E.  Landscaping.  3fd  ed.  Albany:  Deimar  Publishers. 
1988. 

Ingles,  Jack  E.  Ornamental  Horticulture  Pfinf^iples  and  Practices.  1st 
ed.  /Mbany:  Ddmar  Publishers,  1985. 

Landscape  Design.  University  Park,  PA:  Pennsylvania  State 
University,  1968. 

Moore,  Gary  E.  and  Wm.  B.  Richardson.  Working  in  Horticulture.  New 
York:  Gregg  Dlvlsion/McGnaw-Hill  Book  Co.,  1980. 
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Lesson  2:  Careers  and  Professional 


Horticulture  is  an  expanding  industry  and  that  wBI  continue  to  expand 
In  the  future,  particularly  in  the  ar^  of  landscaping  ard  turf 
management.  Today,  many  people  are  too  busy  to  maintain  their 
yards.  Therefore,  they  will  be  employing  those  In  service  jobs  to 
improve  and  maintain  their  yards. 

Common  Jobs 

There  are  many  jobs  and  careers  availaWe  in  the  landscape  and 
turfgrass  industries.  The  amount  of  training  and  education  apf^icants 
have  determine  the  types  of  jobs  available  to  them.  There  are  many 
entry-level  jobs  which  require  two  or  more  years  erf  training. 
Professional  careers  require  a  bachelor's  degree,  and  in  some  cases, 
a  master's  degree. 

Experience  and  training  can  be  gained  in  two  w^ys.  The  first  is  by 
doing  a  specific  task,  thus,  leaming  by  doing.  The  other  way  is  to 
learn  why  something  is  done  a  certain  way,  as  well  as  by  doing  it. 
These  skills  are  taught  in  on-the-job  training,  apprenticeships,  trade 
schocrfs,  two-year  community  colleges,  and  four-year  universities. 
Technical  and  professional  jobs  require  formal  education  as  well  as 
experience. 

There  are  other  areas  of  job  opportunities  in  landscaping  besides 
maintenance  and  professional  areas.  For  example,  one  might  work  in 
sales  and /or  service  for  a  corporation  such  as  Dow  or  Ortho  chemical 
companies.  Anot  ler  career  possibility  might  be  owning  a  landscape 
or  turfgrass  business.  It  requires  not  only  knowledge  of  the 
horticulture  industry  but  also  business  knowledge  in  order  to  operate 
a  profitable,  successful  business. 

Entry-Level  Positions  Available  with  High  School  A^ocational  Training 

1 ,  Tree  maintenance  employee 

2.  Golf  course  emjirfoyee 
3-    Landscape  gardener 

4.   Grounds  maintenance  employee 
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5,  Garden  center  employee 

Entry-Level  Posittons  Available  with  Bachelor's  Degree 

1 .  Tree  maintenance  fcn-eman 

2.  Landscai:^  foreman 

3.  Park  system  foreman 

4.  Garden  center  assistant  manager 

5.  Garden  center  speciaiist 

6.  Gdf  course  greens  manager 

7.  Landscape  architect/designer 

8.  Horticulture  teacher 

Positions  Available  with  Master's  Degree 

1 .  Hortteulture  extension  agent 

2.  Research  scientist 

3.  Plant  breeder 

Fdlowing  is  a  brief  description  of  three,  entry-level  positions  available 
to  a  high  school  graduate  with  two  years  of  vocational  training. 

Garden  center  emp^ovee  -  A  gardt^n  center  employee  position  requires 
two  years  of  training  and  experience  in  working  with  |:^ants.  A  garden 
center  employee  will  water,  fertilize,  and  spray  ornamental  plants. 
Working  wKh  customers  is  also  part  of  the  job  description. 

Landscape  gardener/maintenance  employee  -  A  landscape  gardener 
Is  anotfw  position  that  requires  at  least  two  years  of  training  and 
experience  In  horticulture.  A  gardener  provkJes  necessary  care  to 
plants  after  they  are  Installed;  Including  pruning,  fertilizing,  watering, 
weeding,  f^anting,  and  rep' jicement.  A  gardener  must  genuinely  appre- 
ciate plants  in  order  to  provide  the  care  required  to  maintain  them. 

Assistant  greenskeeoer  -  An  assistant  greenskeeper  must  have  some 
knowledge  about  and  experience  in  working  with  turf.  An  assistant 
greenskeeper  assists  in  the  general  maintenance  of  a  golf  course; 
inclLKling  mowing,  watering,  fertilizing,  spraying,  and  installing  turf. 
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Job  descriptions  of  two.  entry-level  positions  avaiiaWe  to  a  cdlege 
graduate  follow. 

Landscape  architect  -  A  landscape  architect  Is  someone  who  designs 
any  outdoor  space.  Most  states  require  landscape  architects  to  be 
certified  and  licensed.  Certification  Is  obtained  by  attending  a  four- 
year  university  program  accredited  by  the  American  Society  of 
Landscape  Architecture,  with  a  period  of  apprenticeship  following 
graduation.  To  become  licensed,  the  landscape  architect  must  pass 
a  state  licensing  exam. 

Landscape  designer  -  In  some  states,  a  landscape  designer  must  fulfill 
the  same  requirements  as  a  landscape  architect.  In  other  states,  the 
landscape  designer  must  attend  a  two-  or  four-year  college  program 
in  either  landscaping  or  ornamental  horticulture.  However,  there  are 
a  few  states  with  no  specific  educational  requirements  for  landscape 
designers. 

Job  Search 

A  job  search  is  no  easy  task.  It  is  time-consuming  and,  at  times, 
frustrating.  To  aid  in  a  job  search,  one  may  write  out  career  goals. 
These  career  goals,  along  with  a  list  of  skills,  weaknesses,  and 
strengths  will  help  in  selecting  the  right  job. 

The  job  hunt  can  begin  by  telling  one's  friends  arxi  relatives  that  a  job 
is  being  sought.  They  may  have  good  ideas  to  help  in  this  process, 
A  horticulture  teacher  may  also  be  able  to  assist  and  may  know  of 
availaWe  horticulture  jobs.  Another  way  to  find  a  job  is  by  looking  in 
a  classified  section  of  a  newspaper.  The  yellow  pages  of  the  phone 
book  may  supply  names  of  hortlciAure  businesses,  their  addresses, 
and  phone  numbers.  Employment  agencies  arKl  school  guidance  and 
placement  services  can  also  help  In  a  job  search.  Other  ideas  might 
include  placing  an  ad  in  a  newspaper  stating  one's  skills  and  listing  a 
phone  number  for  a  potential  employer  to  call  for  further  information. 
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Supervised  Agricuttural  Experience  Program 

A  good  way  of  teaming  landscaping  and  turf  management  by  hands-on 
experierKje  Is  to  have  a  supervised  agricultural  experience  program 
(SAEP).  Tbere  are  a  number  of  different  kinds  of  SAEP's  that  can  be 
used.  Some  Ideas  might  indixJe: 

1 .  Mowing  arKl  other  summer  maintenance  jobs 

2.  Creating  and  implementing  landscape  designs 

3.  Raking  leaves  in  fall  ard  other  maintenance  jobs  for  winterization 
of  plants 

4.  Maintaining  lawn  ^uipment  for  irxlivkluals  in  the  community 

5.  "Lawn  sitting"  for  homeowners  on  vacatton 

6.  Performing  jobs  at  a  local  nursery,  garden  center  or  golf  course 

7.  Snow  plowing  and  shoveling  during  winter 

Professional  Organizations 

Professional  or^nlzations  are  made  up  of  professionals  bourid  to- 
gether by  specific  fields.  The  larxJscape  and  turfgrass  industries  each 
have  prcrfessional  organizations.  There  are  benefits  erf  belonging  to  a 
professional  organization.  The  number  of  meetings  held  depends  on 
the  organization.  These  meetings  help  update  professionals  by  sharing 
new  information  In  their  field  as  w^l  as  current  research.  In  addition, 
belonging  to  a  professional  organlzatk)n  provides  opportunities  for 
meeting  new  business  contacts.  Some  professional  organizations  also 
provkie  group  insurance  programs.  The  fcrflowing  are  professional 
organizations  related  to  the  landscape  arKJ  turfgrass  industries. 

LANDSCAPING 

American  Institute  of  Landscape  Architects 
602  E.  San  Juan  Ave, 
Phoenix,  AZ  85102 

American  Society  of  Landscape  Architects 
1733  Connecticut  Ave.  NW 
Washington  DC  20009 
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Asscxjiated  Landscape  Contractors  of  America 
405  N.  Washington  St. 
Falls  Church,  VA  22C46 

Council  of  Tree  and  Landscape  Appraisers 
1250  I  Street  NW 
Suite  504 

Washington  DC  20005 

National  Landscape  Association 
2000  L  Street  NW 
Suite  200 

Washington  DC  20036 

Larxiscape  Materials  Information  Service 
Catlicoon,  NY  12723 

NURSERY 

Southern  Nurserymen's  Associaton 
3813  Hillsboro  Rd. 
Nashville,  TN  37215 

Garden  Centers  of  Ameri(  i 
230  Southern  BIdg. 
15th  and  H  Street  NW 
Washington  DC  20005 

Council  of  Tree  and  Landscape  Appraisers 
1250  I  Street  NW 
Suite  504 

Washington  DC  20005 

National  Bark  Producers  Association 
301  Maple  Ave.  W 
Tower  Suite  504 
Vienna,  VA  22180 


American  Association  of  Nurserymen,  Inc. 
1250  I  Street  NW 
Suite  500 

Washington  DC  20005 

MaD  Ofder  Association  of  Nurserymen,  Inc. 
210  Cartwright  Blvd. 
Massepequa  Pari<,  NY  11762 

Wholesale  Nursery  Growers  of  America,  Inc. 
2000  L  Street  NW 
Suite  200 

Washington  DC  20036 

The  International  Plant  Propagator's  Society 
2295  Hfllsdale  Way 
Box  3131 

Boulder,  CO  80303 

Wholesale  Nursery  Growers  Association  of  America 
230  Southem  BIdg. 
Washington  DC  20005 

Missouri  Asscxjiation  of  Nurserymen 
Sarah  Woody  Bibens 
Executive  Secretary 
Rt.  1,  Box  175 
aarksdale,  MO  64430 

Wholesale  Nursery  Growers  of  America 
230  Southem  Building 
Washington,  DC  200O5 

Westem  Association  of  Nurserymen 
2215  Forest  Lane 
Kansas  City,  KS  66106 
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Nursery  Association  Executives 
Box  1871 

Bozeman,  MT  59715 

National  Christmas  Tree  Association 
61 1  East  Wells  Street 
Milwaul<ee,  Wl  53202 

TURF 

Sports  Turf  Managers  Association 
1458  N.  Euclid  Ave. 
Ontario,  CA  91764 

Professional  Grounds  Management  Society 
3701  Old  Court  Rd. 
Suite  15 

Pil<esville.  MO  21208 

Golf  Course  Superintendents  Association  of  America 
1617  St.  Andrews  Dr. 
Lawrence,  KS  66046-9990 

United  States  Golf  Association 

Golf  House 

Far  Hills,  NJ  87931 

American  Sod  Producers  Association 

1855-A  Hicks  Rd. 

Rolling  Meadows,  IL  60008 

National  l-awn  and  Garden  Distributors  Association 
1900  Arcfi  St. 
Ptiiladelpiiia,  PA  19103 

American  Sod  Producers,  Inc. 
4415  W.  Harrison 
Hillside,  IL  60162 

3ru 


Better  Lawn  and  Turf  Institute  and  The  Lawn  Institute 
991  W.  Fifth  St. 
Marysville.  OH  43040 

Professional  Lawn  Care  Association 
1225  Johnson  Feny  Rd. 
Suite  B 

Marietta,  GA  30067 

Professtonal  Grounds  Management  Society 
7  Church  Lane 
Suite  13 

Pikesvaie,  MD  21208 

American  Seed  Trade  Association 
1030  15th  St.  SW 
Suite  964 

Washington  DC  20005 

Missouri  Valley  Turfgrass  Association 
c/o  Teny  Turner 
University  of  Missouri 
344  Heames  Center 
Columbia,  MO  66211 

Mississippi  V'Hiley  Gdf  Course  Superintendents  Association 
c/o  Dennis  O'Brien 
Quail  Creek  C.C. 
1432  Trails  a. 
Fen:     ,  O  63026 

Trade  Publications 

A  trade  publication  is  a  magazine  that  contains  articles  written  for 
specific  fields.  Each  area  in  horticulture  has  its  own  trade  put>lications. 
Trade  put>licatlons  supply  a  great  deal  of  information  to  the  reader, 
such  as  up-to-date  information  concerning  research  reports,  new 
products  in  the  field,  association  news,  industry  information,  and 
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u|x»ming  events.  The  fdlc  wing  are  trade  puWications  related  to  the 
landscape  anO  turfgrass  industries. 

l-andscape  Architecture 
Schuster  BIdg. 
1500  Bardstown  Rd. 
Louisville,  KY  40205 

Landscape  Design  and  CJonstruction 

2048  Cotner  Ave. 

Los  Angeles,  CA  90025 

Landscape  Industry 
850  E!m  Grove  Rd. 
Elm  Grove,  Wl  53122 

MWwest  Landscaping 
1706  W.  Chase  St. 
Chicago,  IL  606:^.0 

Western  Landscaping  News 
1623  S.  Lacienega  Blvd. 
Los  Angeles,  CA  90035 

landscape  Management 
9800  Detroit  Ave. 
Oeveland,  OH  44102 

Gdf  Course  Management 
1617  St.  Andrews  Dr. 
Lawrence,  KS  66046-9990 

Green  Section  Record 

Golf  House 

Far  Hills,  NJ  07931 


Turf  News 

1855-A  Hicks  Rd 

Rolling  Meadows,  IL  60008 

Quarterly  Newsletter 

Missouri  Valley  Turfgrass  Association 

Univefslty  of  Missouri 

344  Heames  Center  , 

Columbia,  MO  65211 

Newsletter:  The  Gateway  Green 

Mississippi  Valley  Gdf  Course  Superintendents  Association 

Quaii  Cr  -^k  C.C. 
1432  ..«4S  Ct. 
Fenton,  MO  63026 

Grounds  Maintenance 
1014  Wyandotte  St. 
Kansas  City,  MO  64105 

Ldwn/Garden/Outdoor  Uving 
1014  Wyandotte  St. 
Kansas  City,  MO  64108 

Turf  Grass  Times 
218  19th  Ave. 

N.  Jacksonville  Beach.  FL  32050 

Landscape  Management  (Weeds,  Trees,  p.nd  Turf) 
9800  Detroit  Ave. 
Qeveland,  OH  44102 

American  Nurseryman 
310  S.  Michigan  Ave. 
Chicago,  IL  60604 
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Arborist  Ngws 
P.O.  Box  426 
Wooster.  OH  44691 

Florist  and  Nursery  Exchange 
434  S.  Wabash  Ave. 
Chicago,  IL  60605 

Pacific  Coast  Nurserymen  and  Garden  Center  Dealer 
832  S.  Baldwin  Ave. 
Arcadia.  CA  91007 

Nursery  Product  News 
9800  Detroit  Ave. 
aeveland.  OH  44102 

Nursery  Business 
850  Elm  Grove  St. 
Elm  Grove,  Wl  65122 

Modern  Garden  Center 
203  James  St. 
Berrington,  I L  60010 

Northwest  Garden  Supplier 
31 1  Henry  BIdg. 
Portland.  OR  97204 

Southern  Florist  and  Nurserymen 

P.O.  Box  1868 

Fort  Worth,  TX  76101 

Home  and  Garden  Supply  Merchandisers 
2501  Wayzata  Blvd. 
P.O.  Box  67 
Minneapolis,  MN  55440 


Garden  Industry  of  America 
Box  1092 

Minneapolis,  MN  55440 
Summary     *  v 

Horticulture  is  an  expanding  field  offering  great  potential  for  future  jobs 
in  the  landscape  and  turfgrass  industries.  Membership  in  professional 
organizations,  as  well  as  subscribing  to  trade  put^lications,  help  keep 
those  in  horticultural  positions  up-to-date  on  new  infonnation  in  the 
field.  res6-.  jh,  new  products,  and  may  provide  business  contacts. 

Credits 
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jjivery  plant  in  our  environment  sen/es  a  purpose.  Not  only  do  plants 

provide  food  and  oxygen,  they  have  aesthetic  value  as  well. 
Landscapers  put  plants  in  the  most  beneficial  and  pleasing  locations. 
In  order  to  do  this,  they  must  l<now  that  plants  serve  different  purposes 
and  grow  in  different  ways.  Monocot  and  dicot  plants  differ  in  growth 
habits.  These  differences  allow  them  to  serve  unique  purposes  in  a 
landscape. 

Monocot  and  Dicot  Plants 

The  basic  plant  parts  are  leaves,  stems,  roots,  and  flowers  (which  later 
turn  into  fruit  or  seeds).  Since  Individual  plants  differ  in  structure  of  the 
basic  plant  parts,  they  can  be  categorized  as  either  monocot  or  dicot 
plants.  See  Figure  1,1 

Monocot  plants  -  The  external  structure  of  a  monocot  distinguishes  it 
from  a  dicot.  Monocot  plants  have  only  one  seed  leaf  (cotyledon). 
The  leaves  are  usually  narrow,  with  parallel  veins;  flower  petals  occur 
in  threes  or  sets  of  three.  The  monocots  discussed  here  are  grasses. 
Examples  of  other  monocots  are  corn,  lilies,  iris,  bamboo,  orchids,  and 
palm  trees- 

Monocots  also  have  a  unique  internal  structure.  Monocot  stems 
(Figure  1.2)  have  vascular  bundles  randomly  scattered  throughout  the 
plant  stem.  Each  of  these  small  bundles  contain  phloem  (where 
manufactured  food  is  transported)  and  xylem  (where  absorbed  water 
is  transported).  Monocot  stems  have  no  cambium. 

Dicot  plants  -  The  external  structure  of  dicot  plants  differs  from  that  of 
a  monocot  plant.  Dicot  plants  have  two  seed  leaves  (cotyledons). 
The  leaves  can  vary  in  shape,  and  usually  have  netted  venation.  Their 
flower  petals  occur  In  groups  of  four  or  five. 

The  internal  structure  of  dicots  sets  them  ep^rt  from  monocots.  Dicot 
stems  (Figure  1.3)  have  vascular  bundles  ranged  in  a  cylindrical 
form.  The  bundles  contain  phloem  and  xylem  cells  separated  by  the 
vascular  cambium,  which  is  the  area  of  new  cell  production.  Phloem 
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cells  are  produced  toward  the  outside,  nr^king  up  the  bark  of  the  tree. 
Xylem  cells  are  produced  toward  the  insWe  of  the  stem. 

Figure  1.1  -  Monocot  and  Dicot  Plants 


MONOCOT  DICOT 
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Growth  In  Diameter 

Since  monocot  plants  have  no  cambium,  the  plants  Increase  in 
diameter  by  expansion  of  the  cells  devaloped  initially,  rather  than  by 
the  formation  ol  new  cells.  Sde  Figure  1.2. 


Figure  1.2  •  Cross  Section  of  Monocot  Stem 


Dicot  plants,  on  the  other  harxJ,  have  a  cambium  in  which  new  xylem 
arxl  phloem  cells  are  produced.  The  xytem  cells  build  up  year  after 
year,  which  causes  the  tree  to  expand  in  diameter.  Phloem  cells  do 
not  build  up.  See  Figure  1 .3. 

Figure  1 .3  -  Cross  Section  of '  icot  Stem    Mertstems    aruJ  Plant 

Growth 

In  a  plant,  the  tissue 
where  active  cell  division 
occurs  is  called  the 
meristem.  Apical 
meristems  are  found  in 
the  tips  of  plant  roots  and 
stems.  See  Figure  1.4. 
Cell  division  here  causes 
the  roots  and  stems  to 
grow  in  length  and  height  respectively.  Unlike  dicot  plants,  grasses  do 
not  have  their  growing  point  at  the  tip  of  the  stem.  Instead,  they 
lengthen  by  increasing  cell  division  at  the  intercalary  meristem.  This 


phloem  cells 

'  cambium 
xylem  cells 


Figure  1.4  -  Plant  Growth  Points 
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area  is  found  just  atx)ve  the  node,  at  the  lower  part  of  the  plant  stem. 
For  this  reason,  grass  Is  a  good  choice  for  lawn  material  since  It  can 
be  mowed  without  removing  the  growing  point. 

Summary 

Differences  in  the  growth  habits  of  nK>nocot  and  dicot  plants  allow 
them  to  sen/e  different  purposes  in  the  landscape.  Differences  such 
as  the  location  of  the  meristem,  dictate  important  landscape 
maintenance  procedures  such  as  pruning.  Knowing  the  type  of  growth 
to  expect  from  a  plant  helps  a  landscaper  to  effectively  select  and 
place  a  plant  in  the  environment. 
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Since  soil  is  a  very  important  component  in  making  a  healthy 
landscape.  It  is  one  that  should  not  be  over1ool<ed.  Soil  provides 
water,  nutrients,  and  anchorage  to  plant  roots. 

Components  of  Soil 

In  a  cross-sectional  view  of  the  earth's  crust  or  soil  profile,  the 
bedrocl<,  subsoil,  ar  d  topsoil  can  be  seen.  See  Rgure  2.1.  Son  is  the 
result  of  many  years  of  weathering  of  the  bedrocl<.  Weathering  may 
occur  by  vAnd,  freezing  and  thawing  of  the  soil,  water  movement,  plant 
roots,  and  microbial  activity  breal<ing  down  the  bedrocl<. 

An  ideal  soil  contains  45%  particle  matter,  5%  organic  matter,  25% 
water,  25%  air,  and  microorganisms  to  break  down  organic  matter. 
See  Figure  2.2. 


Figure  2.1  -  Cross-Section  of  Earth's  Crust 


Soil '  -  Types 
of  b^iis  vary 
depending  on  the 
amounts  of  the 
ideal  components 
they  contain. 
Some  soils  are 
hard  with  little 
organic  matter. 
Some  are  high  in 
organic  matter 
and  easy  to  work. 
Some  are  rocky 
and  some  fine. 
These  differences 
occur  because  of 
the  way  soils  are 
weathered,  the 
climate,  and  the 
way  they  are 
transported.  The 


soils  best  suiteu  for  agricultural  use  are  alluvial  soil  and  glacial  till. 
Alluvial  soHs  are  moved  by  water  and  deposited  in  plains  (the  Midwest) 
and  deltas.  Glacial  tw  is  transported  by  glacier  movement.  Loess  is 
soil  nrKTved  by  the  wind. 


Figure  2.2  -  Soil  Components 


Environmental 
Factors  Affecting 
Plant  Growtti 

When  bedrock 
weathers,  it  fonns 
particles  of 
different  sizes. 
These  particles 
make  up  the  soil 
texture.  The 
arrangement  of 
these  particles 
make  up  the  soil 
structure.  The 
quality  of  the  soil 
structure 
determines  how 
air  arxi  water 
move  through  the 
soil.      PH  and 

fertility  of  a  soil  depend  on  the  type  of  particle  or  mineral  matter  in  the 
soil  as  a  result  of  the  weathering  process.  These  six  environmental 
factors  in  the  soil;  texture,  structure,  air,  water,  pH  and  fertility;  play  a 
major  role  in  the  growth  of  a  plant.  Knowing  how  these  factors  in  the 
soil  affect  plant  growth  can  mean  the  difference  between  a  live  or  dead 
plant. 

Soil  Structure  and  Texture 

Textural  triangle  -  Soils  are  made  up  of  different  sized  particles.  These 
particles  are  called  soil  separates  and  include  gravel,  sand,  silt,  and 
clay.  The  proportion  of  these  separates  in  the  soil  determines  the  soil 
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texture.  Most  soils  contain  sand,  silt,  and  day.  The  amounts  of  each 
of  these  separates  found  in  the  son  determines  the  soil  naiie.  See  the 
textural  triangle  illustrated  in  Figure  2.3.  To  use  the  triangle,  use  any 
two  of  the  percentages  for  a  soil  and  project  them  into  the  triangle 
following  the  direction  indicated  by  the  arrows  and  the  grid  lines. 
Within  the  compartment  where  the  two  lines  intersect,  the  textural 
name  of  the  soil  is  read.  Loam  soils  are  best  for  agricultural  use. 

Figure  2.3  -  Textural  Triangle 
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Sand  -  Sand  particles  provide  drainage  in  the  soil.  They  allow  much 
air  space  between  'the  particles  to  allow  water  to  pass  through.  Sand 
does  not  offer  many  nutrients  to  the  plant  and  is  not  chemically  active. 
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Silt  •  Silt  particles  are  much  smaller  than  sand,  gMng  silt  a  larger 
surface  area.  Water  holds  onto  the  surface  of  partides.  With  a  greater 
surface  area,  more  water  can  be  held  by  sit  than  sand.  Like  sand,  silt 
does  not  offer  many  nutrients  and  !s  not  cfiemically  active.  The  pore 
space  around  silt  is  less  than  that  of  sand. 

Clay  -  Clay  partides  are  smaller  than  sHt  partides,  offering  even  more 
surface  area.  Therefore,  day  holds  more  water  than  sHt.  Since  the 
partides  are  much  smaller,  the  air  spaces  around  them  are  very  small; 
therefore,  water  passes  through  a  day  soi  very  slowly.  Qay  offers 
many  nutrients  to  plants  and  is  also  very  chemically  active.  A  heavy 
day  soil  has  very  poor  drainage  which  can  cause  problems  in  plant 
growth. 

Soil  structure  -  The  pore  space  sizes  in  a  soil  determine  the  amount  of 
water,  air.  and  root  penetration  that  can  move  through  the  soil.  The 
pore  space  is  determined  not  by  the  individual  partide  sizes  but  by  the 
size  of  the  partides  joined  together.  Partides  grouped  together  form 
aggregates.  The  an^ngement  of  thes<»  aggregates  malce  up  the  soil 
structure.  Aggregate  structure  forms  a;e  based  on  shapes  induding; 
flat  or  slate,  prism-lil<e,  block-Jil<e,  and  granular.  See  Figure  2.4.  The 
granular  structure  has  many  pore  spaces  which  makes  It  best  for 
horticultural  use.  The  stmcture  of  a  soil  Is  best  improved  by  adding 
organic  matter.  This  helps  to  stabilize  the  (iranular  aggregates. 
Organic  matter  comes  from  decomposing  plant  tissue.  The 
decomposing  plant  material  and  clay,  together  form  the  granular 
aggregate.  Therefore,  the  more  organic  mp.ierial  availabie.  the  better 
the  soil  stmcture.  Building  a  good  soil  strudure  can  take  years. 
Destroying  It  can  be  done  quickly  by  tilling  or  compacting  soil  when 
it  is  too  wet.  This  breaks  up  the  aggregate  and  allows  for  a  more 
deri33  pack  of  soil  particles.  Eventually  it  will  prevent  water,  air.  and 
roots  from  moving  through  the  soil. 

A  soil  with  a  good  balance  of  sand,  silt,  and  clay  (a  loam  soil);  along 
with  adequate  organic  matter  to  provide  pore  spaces  for  air,  water, 
and  roots  is  a  good  environment  for  root  growth.  Once  a  sturdy  root 
system  is  established,  maintaining  a  plant  becomes  much  easier. 
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Figure  2.4  *  Aggregate  Structure  rorms 


Soil  ^olpr  -  The  color  of  the  soil  can  tell  a  landscaper  a  lot  about  the 
history  arxJ  properties  of  the  soil. 

1 .  A  dark  soil  is  usually  one  high  in  organic  matter  and  nutrient 
content. 

2.  A  unifomnly  coiored  soil  Is  usually  a  young  soil,  uniform  in  soil 
properties,  and  has  undergone  little  weathering.  It  is  good  for 
root  growth. 

3.  A  yellowish  or  reddish  colored  subsoil  is  usually  older,  lower 
in  nutrients,  and  has  poor  structure.  It  usually  does  not  allow 
much  root  penetration. 

4.  A  whitish  colored  soil  is  usually  high  in  lime  which  can  cause 
sotne  nutrient  deficiencies  for  certain  plants. 


Factors  Below  Ground  that  Affect  Plant  Growth 


5.  A  bluish  or  grayish  colored  soil  is  usually  poorly  drained  and 
has  poor  aeration. 

Soil  depth  -  The  depth  of  a  soil  influences  the  depth  roots  will  grow. 
It  also  determines  the  amount  of  moisture  and  nutrients  that  are  In  the 
soH.  The  deeper  the  son,  the  more  water  and  nutriants  are  available 
to  the  plant  roots.  A  deep  soH  aiso  ailows  roots  to  grow  deeper  for  an 
abundant  root  system.  In  landscaping,  the  depth  of  a  soil  can  be 
increased  by  using  raised  beds  or  mounds. 

Air  and  Water 

Balance  -  When  a  soil  balance  of  25%  water  and  25%  air  is  maintained, 
plants  will  react  favorably.  If  the  soH  Is  extremely  high  in  air  less 
water)  or  high  in  water  Oess  air\  tne  plant  will  suffer.  Thu  two 
components  cannot  occjpy  the  same  space  at  the  same  time.  As  the 
pores  fill  up  with  water,  air  is  pushed  out. 

A  soil  too  high  in  water  content  will  cause  the  roots  to  suffocate  and 
rot.  Water  logged  soHs  are  anaerobic  (lack  of  oxygen)  and  have  a 
distinctly  swampy  smell.  If  the  roots  rot.  water  cannol  be  taken  up  for 
the  plant;  therefore,  it  wNts  and  dies.  If  the  air  content  is  too  high, 
water  is  being  restricted  from  the  plant.  This  also  causes  the  plant  to 
wilt  and  die. 

Pore  spaces  -  Air  is  essential  for  growth  of  healthy  roots.  Pore  spaces 
are  the  portion  of  the  sok'  volume  that  does  not  have  solid  particles. 
Porosity  is  determined  by  texture  and  structure.  Sands  have  more 
continuous  and  larger  pore  spaces  that  allow  water  to  flow  through 
readHy.  whereas  day  soils  have  many  small  pore  spaces  that  causp 
water  to  move  through  slowly.  In  loam  sc'ls,  there  are  small  pore 
spaces  supplied  by  day  that  retain  water  and  larger  pore  spaces 
provided  by  sand  that  allow  for  drainage  and  aeration.  This  Is  another 
factor  that  mai<es  loam  soils  good  for  horticultural  use. 

Water  -  The  amount  of  water  a  soil  can  hdd  is  determined  by  the  size 
and  numt>er  of  pore  spaces.  Think  of  the  soil  as  being  like  a  sponge. 
A  sponge,  like  the  soil,  has  many  pores:  some  are  large  and  some  are 
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small.  The  large  pores  make  up  30-50%  of  the  total  pores.  I  ^ese  are 
called  non-capillary  pores.  Non-capillary  pores  are  large  enough  to 
allow  water  to  drain  freely  from  them.  See  Figure  2.5.  If  a  sponge  is 
soaked  in  a  bucket  of  water  and  held  up.  water  will  drain  freely  from 
the  non-capillary  pores.  Prior  tr  '.raining,  the  sponge  is  sakJ  to  be 
"saturated."  Water  added  to  a  saturated  soN  will  "runoff  the  surface  on 
slopes  or  cause  puddles  in  low  areas.  Water  pulled  away  from  the 
sponge  by  gravity  Is  called  gravitational  water.  When  the  gravitational 
water  stops  freely  dripping,  the  sponge  is  at  field  capacity."  Field 
capacity  is  the  state  at  which  the  soil  holds  the  maximum  amount  of 
water  without  further  downward  drainage.  Water  is  then  held  by  the 
smaller  pores  against  the  pull  of  gravity  by  capillarity.  Therefore,  it  is 
called  capillary  water.  One-half  of  the  capillary  water  in  the  soil  is 
available  to  plant  roots  for  water  uptake.  This  is  called  available  water. 

When  the  sponge  is  squeezed,  the  available  water  drips  from  the 
sponge  leaving  a  sponge  that  is  still  damp.  The  water  left  in  the 
sponge  is  held  so  tightly  by  tiny  pores  that  it  can  not  be  squeezed  out. 
This  is  called  hygroscopic  water.  In  the  soil,  the  hygroscopic  water 
adheres  to  soil  ^articles  so  tightly  that  it  is  not  available  to  plant  roots. 
When  a  plant  has  absori^ed  all  of  the  available  water  that  it  is  able  to 
get  from  the  soil,  it  lias  reached  the  permanent  wilting  noint.  The  plant 
will  not  revive  unless  water  is  added  to  the  soil. 

inhibition  pf  water  movement  -  Water  movement  can  be  inhibited  by 
compaction,  ruining  the  soil  structure,  and  also  by  layering  of  different 
textured  soils.  If  a  coarse  textured  soil  is  located  below  a  fine-textured 
soil  a  perched  water  talkie  will  result.  This  means  the  water  will  not 
move  into  the  lower  (coarser)  texture,  where  many  roots  are  located, 
until  the  upper  (finer)  texture  is  saturated.  Therefore,  the  roots  below 
the  perched  water  table  may  die  and  the  roots  above  may  rot.  This 
happens  in  landscaping  when  gravel  Is  placed  in  the  bottom  of  the 
planting  hole  supposedly  to  Improve  drainage. 

Fertility  and  pH 

Fertility  -  Fertility  is  determined  by  the  ability  of  soil  surface  particles  to 
absorb  nutnents.  Nutrients  are  supplied  in  the  form  of  mineral  salts 


and  are  added  to  the  soH  when  rocks  weather,  organic  matter  is 
supplied,  or  fertilizer  is  added.  When  thest;  aalts  are  dissolved  into 
solution  by  water  (soil  solution),  tons  at.,  present. 

Soil  solutions  -  Roots  are  only  able  to  absorb  nutrients  in  their  Ion 
state.  Most  nutrients  needed  for  plant  growth  are  found  in  the  day 
and  organic  matter  particles  in  the  soH.  Because  of  their  small  size, 
they  are  able  to  remain  suspended  in  soH  solutton.  Oay  and  organic 
matter  are  colloidal  particles  because  their  surfaces  hold  positive  or 
negative  charges  and  attract  water  and  kjns.  Positively  charged  ions 
:e  called  cations;  negatively  charged  tons  are  called  anions. 

Cation  Exchange  Capacity  (CEO  -  The  ability  of  soil,  which  is 
negatively  charged,  to  attract  positively  charged  cations  and  exchange 
one  for  the  other  is  called  "Cation  Exchange  Capacity"  (CEC).  The 
greater  the  number  of  particles  of  clay  and  organic  matter  found  in  the 
soil,  the  higher  the  CEC.  Nutrients  would  easily  be  leached  from  the 
soil  without  the  CEC.  A  soil  test  with  a  high  CEC  indicates  a  greater 
capacity  to  store  nutrients. 

Soluble  salts  testing  -  Soils  can  be  tested  for  the  amount  of  soluble 
salts  they  contain.  An  instrument  called  a  solu-bridge  is  used  for  this 
purpose.  If  a  solu-bridge  is  not  available,  a  sc  11  siample  can  be  sent  to 
the  county  extension  agent  for  testing.  The  readings  can  be  between 
0.1  and  3.51  or  above.  The  best  range  for  plants  is  1.0  - 1.50.  If  too 
low.  the  plants  may  be  nutritionally  starved.  If  too  high,  plants  may 
appear  wilted  and  nutritionally  deficient. 

Soil  dH  -  pH  (potential  hydrogen)  refers  to  the  soil  reaction  between 
hydrogen  ions  (H*)  and  hydroxyl  ions  (OH')  in  the  soil  A  soil  higher 
in  hydroxyl  ions  is  an  alkaline,  or  basic,  soH.  A  soil  higher  in  hydrogen 
ions  is  an  acWic  soil.  A  soil  equal  in  hydrogen  and  hydroxyl  ions  is 
neutral.  The  pH  scale  runs  from  0-14.  Zero  equals  a  very  acidic  soil, 
14.0  equals  a  very  alkaline  soil,  and  7.0  is  neutral.  Most  plants  prefer 
a  neutral  pH  of  6.5  to  7.5.  AckJic  soils  with  a  pH  between  0  and  7  are 
called  sour  soils.  Alkaline  soils  with  a  pH  between :  and  14  are  called 
sweet  soils.  Soils  that  receive  heavy  rainfall  or  are  in  very  humW  areas 
tend  to  have  tfie  basic  ions  leached  out  leaving  an  acidic  soil.  Areas 
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that  have  littid  or  no  rainfall  tend  to  have  alkaline  sofls  because  the 
basic  ions  are  not  leached  out  as  much.  These  are  usually  arid 
regions. 

Effects  of  soH  pH  -  Plant  growth  Is  affected  by  pH  in  an  indirect  way. 
It  affects  the  availabNity  of  nutrients  to  the  plant  roots.  If  a  soil  is 
acidic,  some  nutrients  like  phosphorus  are  tleo  up  and  cannot  be  used 
by  the  plant.  The  same  is  true  with  an  alkaline  soN.  If  It  Is  too  alkaline, 
other  nutrients  such  as  Iron  are  tied  up.  No  matter  how  good  the 
fertility  of  a  soil  Is,  without  the  proper  pH.  nutrients  will  be  either  toxic 
(excessive  availabiti^,')  to  the  plant  or  not  available  (tied  up)  for  root 
absorption.  See  Figure  2.5.  Most  nutrients  are  avaHable  at  pH  levels 
that  are  close  to  neutral.  Acidic  soils  have  high  or  toxic  concentrations 
of  manganese  and  aluminum.  Acidic  soils  also  have  reduced  numbers 
of  beneficial  microorganisms  that  decompose  organic  matter.  Alkaline 
soils  reduce  the  solubility  of  all  micronutrients.  When  the  pH  Is  8.5  or 
atx)ve.  the  soli  has  a  high  concentration  of  sodium  which  causes 
reduced  growth  or  death  of  a  plant. 

Adjusting  oH  -  The  pH  of  a  soli  can  easily  be  determined  by  a  pH 
meter  or  the  soil  sample  can  be  sent  to  the  county  extension  agent  for 
testing.  If  a  soil  is  too  acidic,  lime  or  agricultural  lime  will  help  raise 
the  pH.  If  a  soil  is  too  alkaline,  sulphur  or  aluminum  sulphate  will  help 
lower  the  pH.  Most  landscape  plants  prefer  a  pH  of  around  6.0, 
slightly  acidic.  Check  the  plH  preferences  of  specific  plantc<  in  the 
landscape. 

Improving  the  Soil 

Organic  matter  -  Adding  organic  matter  is  the  most  beneficial  way  to 
improve  the  soil.  Organic  matter  is  any  plant  or  animal  residue  or 
remains.  It  helps  improve  the  soil  texture  and  structure  by  increasing 
the  pore  spaces  which  will  increase  permeability  (allow  more  water  and 
air  to  pass  through  the  soil).  If  a  soil  remains  too  wet,  d.ainage  tiles 
may  be  placed  underground  to  drain  off  excess  water.  If  the  soil  is  too 
dry  for  plant  growth,  an  irrigation  system  should  be  used.  Or  if  the  soil 
does  not  hold  much  water  (a  sandy  soil)  organic  matter  and  clay  may 
be  added  to  increase  water  retention.  Decomposing  organic  matter 
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also  adds  to  the  soil  fertility.  The  best  types  of  organic  matter  to  use 
to  improve  the  sou  are  peat  moss,  bart(,  decomposed  sawdust, 
manure,  compost,  and  rice  hulls.  Straw  or  fresh  wood  products  are 
not  good  sources  of  organic  matter  for  soil  improvement.  When 
sawdust  and  certain  bAtks  are  used,  they  must  first  be  leached  to 
remove  any  phytotoxio  chemicals  that  would  harm  plants.  These 
materials  must  make  up  25-40%  of  the  soil  in  order  to  improve  it. 
When  cultivating  to  a  depth  of  eight  inches,  add  three  to  four  inches 
of  organic  matter  on  the  top  and  mix  in.  Nitrogen  shotrtd  also  be 
added  along  with  organic  matter.  The  production  of  microorganisms 
Is  increased  when  organic  matter  is  added.  Microorganisms  use 
nitrogen.  If  the  nitrogen  level  is  low,  microorganisms  wHI  use  what  is 
available,  leaving  an  insufficient  amount  for  plant  growth. 

Tilth,  which  refers  to  the  physical  condition  of  the  soil,  can  also  be 
improved  by  adding  organic  matter.  This  separates  the  soil  particles, 
allowing  more  air  and  water  in  the  soil. 

Tilling  -  Tilling  can  improve  the  tilth  of  a  soil.  Coarse-textured  soils 
allow  plenty  of  air  to  tlie  roots  but  do  not  hold  much  water.  Tilling  can 
break  up  the  soil  to  make  it  finer  and  able  to  hold  more  water.  Fine- 
textured  soils  hold  plenty  of  water  and  nutrients  but  do  not  allow 
enough  air  to  pass  through  the  soil.  Tilling  can  aerate  the  soil.  TNiing 
will  also  break  up  a  hard  soil  surface  to  prevent  water  run  off  and 
erosion  and  allow  the  water  to  soak  iiito  the  soil. 

Conclusion 

Having  a  successful  landscape  depends  on  the  soil.  The  texture, 
structure,  air,  water,  fertility,  and  pH  are  ail  important  in  the  the 
success  of  a  plant.  Time  must  bo  taken  to  properly  evaluate  the  type 
of  soil  at  a  site  and  to  make  any  changes  to  improve  the  soil,  if 
needed.  It  is  important  not  to  get  in  a  hurry  and  just  "stick"  a  plant  in 
the  ground.  Tiie  p)lant  might  make  it  in  a  poor  soil,  but  it  will  look 
mediocre.  Why  settle  for  mediocre  when,  with  a  little  more  time  and 
energy,  one  can  have  a  iiealtiiy  plant? 
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the  environment  alxjve  ground,  climate,  is  just  as  or  even  more 

important  than  the  underground  environment.  Although  iandscapers 
may  not  t>e  ilb/lB  to  do  anything  about  the  climate,  they  must 
understand  it  and  how  it  affects  plants  in  order  to  choose  the  plant 
material  that  is  besx  suited  for  an  area.  Tlie  climate  determines  the 
cultivation  practices  that  must  be  used  for  a  plant  or  landscape. 
Climate  is  determined  by  the  light  intensity,  precipitation,  temperature, 
humidity,  air  quality,  and  wind. 

Climate  types 

A  macrodimate  is  the  climate  in  a  large  area  such  as  the  midwest.  It 
is  influenced  by  mountains,  forests,  oceans,  air  masses,  elevation,  and 
seasons.  A  mesodimate  is  on  a  smaller  scale,  such  as  a  city  or  a 
large  farm.  It  is  influenced  by  buildings,  ial<es,  and  topography.  A 
microclimate  is  on  an  even  smaller  scale,  such  as  a  yanj,  an  Indlviduai 
plant,  or  a  group  of  plants.  A  particular  microclimate  is  influenced  by 
a  house,  slopes,  hills,  and  awnings.  For  example,  a  house  may  have 
different  temperatures  or  light  intensity  around  it,  depending  on  the 
orientation  to  the  sun.  A  south-facing  slope  in  the  yard  will  t>e  warmer 
than  a  north-facing  slope.  This  will  help  in  determining  what  plant 
material  to  use.  The  north  side  of  a  house  is  cooler  than  the  south 
side.  A  house  may  block  northerly  winds  from  sensitive  plants.  A 
microclimate  may  be  modified  to  suit  a  landscape  plan. 

Temperature 

Temperature  has  one  of  the  strongest  effects  on  how  well  plants  grow. 
It  interrelates  with  photosynthesis,  transpiration,  and  respiration. 

High  temperatures  -  If  the  temperature  is  too  high  (around  96°  F; 
36°C),  photosynthesis  can  not  keep  up  with  respiration,  and  the  plant 
stops  growing.  These  temperatures  vary  from  plant  to  plant. 
Temperature  also  determines  what  pests  and  diseases  will  be  most 
active.  Higher  temperatures  usually  result  in  more  pests  and  disease. 
Pathogens  multiply  more  rapidly.  Also,  during  mild  winters,  insects  are 
not  killed,  and  a  large  insect  population  is  left. 
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Hardiness  zone  -  When  temperatures  are  too  low,  plant  processes 
slow  down.  Temperatures  that  are  too  cold  to  plants  are  usually  of 
greater  concern  to  Iandscapers  than  temperatures  that  are  too  hot. 
For  each  plant  there  is  a  temperature  below  which  the  plant  wNI 
receive  damage.  The  USDA  hardiness  zone  map  in  Figure  3.1  tells  the 
average  minimum  temperature  of  the  area  or  zone.  It  is  divided  into 
ten  zones  with  ten  degree  increments.  Most  of  Missouri  is  in  zone  six, 
although  the  northern  part  of  the  state  is  in  zone  five,  and  the  boot 
heel  area  is  in  zone  seven. 

Woody  plants  are  divided  into  categories  based  on  the  minimum 
temperature  in  whk;h  they  are  likely  to  survive.  To  determine  If  a  plant 
will  survive  in  a  partk;uiar  area,  find  the  zone  of  the  area,  then  look  at 
the  zone  listed  for  the  plant.  The  map  is  a  rough  gukJe;  there  are 
times  and  exceptional  corKlitk>ns  that  will  not  be  favorable  to  a  plant 
that  is  supposed  to  grow  in  that  zone.  Past  experiences  of 
Iandscapers  will  help  to  predict  whether  a  plant  will  sun^ive  in  a 
partteular  area.  A  plant  may  grow  in  a  warmer  zone  than  listed,  but 
not  in  a  colder  zone. 

Low  temperatures  -  Plants  can  be  damaged  in  several  ways  if  the 
winter  temperature  drops  too  low.  The  plant  can  suffer  from  freeze 
damage.  This  occurs  when  the  low  temperatures  freeze  the  water  in 
the  plant,  causing  the  cells  to  burst.  The  tissues  involved  may  wilt  and 
die.  This  usually  happens  on  still,  cloudless  nights.  A  late  spring  frost 
can  drmage  young,  tender  growth  or  newly-formed  flower  buds.  This 
can  be  costly  in  fruit  production.  The  roots  or  t>ark  of  a  tree  can  be 
damaged  if  the  tree  goes  into  winter  with  very  little  moisture  around 
the  roots.  Plants  can  also  be  damaged  by  heaving.  Heaving  is  the 
result  of  repeated  freezing  and  thawing  of  the  ground.  As  this 
happens,  the  rootball  is  heaved  out  of  the  ground.  Also,  the  weight  of 
snow  or  ice  can  break  tree  branches. 

Warm-  and  cool-season  crops  -  Plants  are  classified  as  warm-season 
and  cool-season  crops.  Cool-season  crops  thrive  in  cooler 
temperatures  of  around  60°  -  80°  F.  Cabbage,  dahlia,  apple,  azalea, 
and  rhododendron  are  examples  of  these.  Warm-season  crops  grow 
best  in  temperatures  of  around  75°  -  90°  F.   Some  examples  are 
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melons,  tomatoes,  marigolds,  and  petunias. 

Rest  period  -  Certain  plants,  such  as  apples  and  peaches,  need  a  rest 
period  when  temperatures  are  oooi.  If  this  rest  period  does  not  occur, 
the  plant  may  not  grow  the  following  season.  The  rest  period  is  a 
phase  during  which  a  plant  is  physiologically  unable  to  initiate  growth, 
even  though  environmental  conditions  may  be  favoratrfe.  This  differs 
from  dormancy  in  that  donmant  plants  will  continue  to  grow  as  soon 
as  environmental  conditions  become  favorable. 

Light 

Light  is  necessary  for  a  plant  to  carry  out  photosynthesis  or 
manufacture  food. 

Wavelength  -  Light  is  composed  of  different  wavelengths  that  the  eye 
sees  as  color.  These  are  violet,  blue,  green,  yellow,  orange,  red,  and 
infrared.  Many  of  the  blues,  ultraviolet  rays,  and  red  rays  are  filtered 
out  by  dust  particles  and  lases  in  the  air.  The  ultraviolet  arxJ  red  rays 
are  important  for  anthocyanin  formation.  Anthocyanin  is  a  pigment 
tt^t  gives  many  plants  and  plant  products,  such  as  apples,  their  red 
color.  This  is  why  apples  produced  in  the  dry,  mountain  air  of 
Washington  valleys  are  redder  than  Missouri  apples.  Plants  use  mostly 
the  blue  and  red  rays  of  the  color  spectrum  for  photosynthesis. 

Intensitv  -  Some  plants  require  a  higher  or  lower  intensity  of  light  to 
thrive.  Light  intensity  affects  the  height  of  a  plant,  the  length  of 
internodes  and  the  color  of  leaves.  Too  much  low-intensity  light  leads 
to  a  tall,  spindly  plant  (long  internodes)  and  pale*coiored  leaves.  Too 
much  light  leads  to  very  compact  growth  with  pale,  washed-out  or 
burned  leaves.  In  shrubs,  growth  can  be  so  dense  that  the  leaves  on 
the  inside  of  the  canopy  will  not  survive.  Pruning  can  help  open  up 
the  shrub  to  let  in  light. 

Responses  to  light  -  Light  triggers  different  responses  in  plants, 
including  phototropism  and  photoperiodism. 
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Phototropism  -  Light  can  cause  plants  to  grow  in  the  direction  of  the 
most  light  intensity.  This  is  called  phototropism.  An  example  Is  the 
sunflower  plant.  In  the  moming  tf>e  face  of  the  sunflower  is  turned 
east,  where  the  sun  rises;  and  in  the  evening  it  is  facing  west,  where 
the  sun  sets. 

Photoperiodism  -  Photoperiodism  is  the  response  plants  have  to  a 
particular  day  length.  Temperature  plays  a  role  In  the  response  plants 
have  to  day  length.  The  response  to  day  length  may  be  increased  by 
warm  weather  or  slowed  by  cold  weather.  Photoperiodism  can  affect 
fiowering  or  reproduction,  and  determine  leaf  shape,  the  onset  of 
dormancy,  and  fall  color.  The  intensity  of  light  that  triggers  a 
photoperiodic  response  is  much  less  than  that  needed  for 
photosynthesis.  Therefore,  a  street  light  may  affect  photoperiodic 
responses,  while  not  initiating  photosynthesis. 

Long-dav  plants  -  Long-day  plants  will  bloom  only  If  they  receive  more 
than  a  certain  number  of  hours  of  light.  On  short  days,  they  remain  in 
the  vegetative  phase  of  growth  arxl  they  will  not  bloom,  indicating 
reproductive  stage,  untU  the  days  are  long.  Some  examples  of  long- 
day  plants  are  spinach,  onion,  Easter  Uy,  and  Rose-of-Sharon 
(Hibiscus  Syriacus).  Usually  a  long-day  plant  needs  around  sixteen 
hours  of  light  each  day  in  order  to  bloom,  but  the  actual  hours  needed 
depend  on  the  individual  plant. 

Short-dav  plants  -  Short<lay  plants  will  bloom  only  If  they  receive  fewer 
than  a  certain  number  of  hours  of  light.  On  long  days,  they  wHI  remain 
vegetative  until  they  receive  enough  short  days  to  bloom.  Some 
examples  of  short-day  plants  are  chrysanthemums,  poinsettia,  and 
Christmas  cactus.  A  short-day  plant  needs  around  sixteen  hours  of 
dari<ness  per  day  to  bloom  but  the  hours  needed  ixre  different  for  each 
individual  plant. 

Dav-neutral  plants  -  A  plant  that  does  not  respond  to  day  length  is 
called  day-neutral.  Examples  of  day-neutral  plants  are  African  violet, 
tomatoes,  and  roses. 
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Wattr 

Water  is  the  most  limiting  factor  in  plant  growth.  It  is  also  a  nutrient 
used  in  photosynthesis. 

Water  status  -  When  a  plant  is  turgid,  its  parts  are  fully  extended  as  a 
result  of  the  ceils  being  filled  with  water.  A  plant  is  wilted  when  the 
ceils  are  not  fOied  with  water;  therefore,  the  parts  are  limp  and  hang 
down.  Water  enables  a  plant  to  regulate  its  temperature  by 
transpiration,  which  allows  water  tc  evaporate  from  small  pores  in  the 
leaf.  As  the  water  evaporates,  the  temperature  drops.  Temporary 
wilting  occurs  when  the  plant  is  transpiring  faster  than  the  roots  can 
tal<e  up  water,  as  on  hot  summer  days  when  a  strong  wind  is  blowing. 
The  plant  usually  recovers  at  night. 

Deficiency  •  When  a  plant  Is  deficient  in  water  the  leaves  tum  a  gray- 
green  color,  roll  at  the  edges,  wilt,  and  if  severe,  drop  off.  When 
vegetables  are  deficient  in  water,  the  quality  is  lowered.  They  can 
taste  bitter  or  hard.  Fruit  grown  with  a  water  deficiency  tastes  woody. 
Also,  flower  buds  drop  early  when  a  plant  is  water-deficient,  causing 
\ack  of  fmit  production. 

Drought  can  cause  serious  damage  to  plants.  In  areas  where  it  only 
rains  once  every  .^jr  months,  the  plants  that  survive  are  adapted  to 
the  amount  of  water  available  However,  In  areas  where  it  normally 
rains  once  every  one  or  two  weel<s,  a  drought  of  five  weel<s  can  be 
detrimental.  The  plants  will  be  smaller  than  usual,  but  the  root  systems 
will  be  quite  extensive. 

Excess  -  As  discussed  in  the  previous  lesson,  plants  that  receive 
excess  moisture  will  suffer  as  much  as  those  without  enough.  The 
plant  roots  will  suffocate  and  die.  The  plant  leaves  yellow,  wilt,  and 
even  die.  Excess  water  also  causes  problems  of  disease.  Soil-bome 
disease  organisms  grow  rapidly  and  become  active  with  excess  water. 
An  example  is  damplng-off  disease,  which  causes  death  of  the  stem 
at  the  soil  level.  The  stem  is  eaten  by  soil  organisms.  Foliar  ^leaf) 
diseases  also  increase  in  times  of  heavy  rainfall  or  humidity.  »^otrytis 
and  powdery  mildew  are  two  examples  of  foliar  diseases. 


Fmit  high  in  sugar  can  suffer  fn3m  excess  moisture  at  or  right  before 
harvest.  A  rain  et  this  iinne  may  cause  the  skins  of  fruit  such  as 
chenles  and  tomatoes  to  split.  Excess  absorption  of  water  causes  the 
cells  to  split. 

Humidity  -  Humidity  is  the  level  of  moisture  in  the  air.  'Relative 
humidity  is  the  amount  of  moisture  in  the  air  as  compared  to  the 
percentage  of  moisture  that  the  air  could  hold  at  the  same  temperature 
If  the  air  were  completely  saturated"  (Reley,  Shry,  1988).  Forty  to 
eighty  percent  relative  humidity  is  best  for  plants.  Relative  humidity 
does  not  affect  mosX  plants,  except  for  more  sensitive  ones.  Low 
relative  humidity  does  not  usually  hurt  plants  unless  the  wind  is 
blowing  strongly  which  can  cause  transpiration  to  occur  more  rapidly 
than  the  roots  can  absorb  water. 

Air 

Wind  -  As  mentioned  previously,  wind  increases  the  rate  o# 
transpiration.  More  water  passes  through  the  leaf  surface  when  the 
wind  is  blowing.  If  a  leaf  loses  more  moisture  than  Is  replaced  by  the 
roots,  desiccation  occurs,  which  causes  death  of  the  leaf  or  branch 
tissue.  If  the  plant  is  by  Itself  or  there  is  open  canopy,  the  rate  o* 
transpiration  will  be  higher  than  If  the  plant  is  In  a  grove  or  tree  canopy 
is  dense.  The  rate  is  even  faster  and  more  damaging  if  the  air 
temperature  Is  high  and  the  relative  humidity  is  low.  Heavy  winds  can 
cause  brealting  and  tearing  damage  to  plant  leaves,  branches,  and 
tajnl<s.  Tornadoes  can  uproot  even  the  largest  trees.  Since 
photosynthesis  requires  COj,  more  COj  is  available  to  the  leaves  when 
the  wind  is  blowing,  especially  those  In  a  dense  tree  canopy  Wind 
also  increases  the  effects  of  cold  temperatures.  Table  3.1  shows  these 
effects. 

Air  pollution  -  Air  pollutton  car.  cause  problems  in  a  landscape, 
especially  those  in  big  cities  or  industrial  areas.  Plants  are  damaged 
by  the  stomata  being  clogged  and  the  leaf  surface  being  covered  with 
dust,  thus  decreasing  the  amount  of  available  sunlight,  which  slows 
photosynthesis.  The  leaves  may  drop,  and  branches  or  the  wiiole  tree 
may  die. 
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TABLE  3.1  -  Wind  Chill  Factors 


wino  opG6a 
(Miles  per  hour) 

Equivalent  Temperature  ("F) 

Calm 

35 

30 

25 

20 

15 

10 

5 

0 

•5 

•10 

-15 

-20 

-25 

-30 

-35 

-40 

-45 

5 

3?. 

27 

22 

16 

11 

6 

0 

•5 

•10 

-15 

-21 

•26 

•31 

-36 

-42 

-47 

-52 

10 

22 

16 

10 

3 

•3 

•9 

-15 

-22 

•27 

-34 

-40 

-46 

-52 

-58 

-64 

-71 

•77 

15 

16 

9 

2 

-5 

-11 

•18 

-25 

-31 

-38 

-45 

-51 

-58 

-65 

-72 

-78 

-65 

•92 

20 

12 

4 

-3 

-10 

■17 

-24 

-31 

-39 

-46 

-53 

-60 

-67 

•74 

-80 

•88 

-95 

-103 

25 

8 

1 

-7 

•15 

-22 

•29 

-36 

-44 

-51 

-59 

-66 

-74 

•81 

•88 

-96 

-103 

-110 

30 

6 

-2 

-10 

•18 

-25 

-33 

-41 

-49 

•56 

-64 

-71 

-79 

-86 

-93 

-101 

-109 

-116 

35 

4 

-4 

-12 

•20 

-27 

-35 

-43 

-52 

-58 

-67 

-74 

-82 

-69 

-97 

-105 

-113 

-120 

40 

3 

-5 

-13 

-21 

-29 

-37 

-45 

•53 

•60 

-69 

-7r> 

-84 

-92 

-100 

-107 

-115 

-123 

45 

2 

-6 

-14 

-22 

-30 

-38 

-46 

-54 

-62 

•70 

•78 

-85 

-93 

-102 

-109 

•117 

•125  1 

^''Calm-air*  as  used  In  wind-chill  determinations  actually  refers  to  the  conditions  created  by  a  person  walking  briskly  (at  4  mlles*perhour)  under 
calm  wind  conditions. 

Courtesy  of  the  U.  S.  Department  of  Commerce.  National  Oceanic  and  Atmospheric  Admir^istration.  National  Weather  Service. 


Sulphur  dioxide,  fluoride,  ozone,  and  PAN  (peroxyacetyl  nitrates)  are 
the  main  causes  of  damage.  Sulphur  dioxkle  is  produced  by  the 
burning  of  coal  and  smelting  ores.  FluorkJe  is  produced  by  the 
heating  of  steel  and  aluminum.  *'Ozone  and  PAN  are  oxkiants  formed 
in  the  atmosphere  by  a  photochemical  reaction  between  hydrocartx)ns 
and  nitrogen  oxides  in  the  presence  of  sunlight"  (Harris  1983).  These 
occur  from  the  combUi*tion  of  coal  and  petroleum  vehicular  exhaust. 
Although  carbon  monoxide  has  not  been  found  to  damage  plants;  oil, 
rubber,  lead,  and  soil  can  be  deposited  on  leaves  in  high  traffic  areas. 
Although  manufactured  pollutants  in  the  air  cause  damage;  natural 
polluters,  such  as  volcanoes,  can  create  six  times  the  amount  of 
pollution  as  human  activity. 


Symptoms  of  pollutant  damage  -  Sulphur  dioxkle  causes  dead  spots 
the  upper  sUes  of  the  leaves  of  dk:ot  plants.  In  monocot  plants,  the 
dead  spots  are  streaked  between  the  veins  on  the  upper  skies  of  the 
leaves.  The  dead  areas  become  tan-cdored  and  have  a  papery 
texture.  Fluoride  Injury  causes  death  of  the  tips  and  edges  of  leaves 
on  both  monocots  and  dicots. 

Ozone  injury  shows  up  as  speckling  or  stippling  on  the  upper  side  of 
the  leaf.  PAN  or  smog  injury  causes  a  glazed  or  bronzed  band  across 
the  under^surface  of  the  leaves.  This  band  is  in  different  locations 
depending  on  the  maturity  of  the  leaf.  It  Is  found  at  the  tip  of  young 
leaves  (since  the  apex  matures  first),  the  middle  of  nearly-mature 
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leaves,  and  at  the  base  of  mature  leaves  (since  the  base  matures  last). 
These  banded  areas  stop  growing.  Therefore,  the  leaf  may  lool< 
pinched.  Prolonged  exposure  can  result  in  death  of  the  leaf. 

These  symptoms  are  sometimes  difficult  to  distinguish  from  other 
problems.  The  length  of  exposure  and  the  concentration  of  the 
pollutant  determine  the  amount  of  damage.  Some  plants  are  more 
sensitive  and  some  moro  tolerant.  The  best  soiution  Is  to  decrease  the 
amount  of  pollution  pre  jced  everywhere.  Since  this  solution  will  tal<e 
nation-wide  effort  arxJ  a  long  time,  planting  pollution-tolerant  trees  is 
an  effective  step  toward  solution  to  talce  now.  See  Table  3.2  for  a  list 
of  trees  that  are  tolerant  to  air  pollution  and  city  condKlons.  Also,  hose 
down  plants  periodically  or  if  they  are  oily,  use  a  detergent  solution  to 
remove  the  build-up  on  the  leaves.  Some  fungicides  such  as  benomyl 
and  some  growth  retardants  such  as  B-9  have  been  used  to  increase 
tolerance.  This  only  protects  the  growth  after  treatment. 

Summary 

Mean  temperature,  hardiness  zone,  record  temperatures,  precipitation 
records,  humidity  levels,  light  intensity,  wind  intensity,  and  air  quality 
affect  the  selection  of  plants  that  will  grow  In  a  particular  area. 
Planting  dates  can  be  set  by  using  the  last  spring  and  first  fall  killing 
frost  dates  as  guidelines.  In  Missouri,  for  example,  according  to  Bienz 
(1980).  the  last  spring  killing  frost  Is  April  10  and  the  first  fall  killing 
frost  is  October  31. 
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TABLE  3.2  -  Trees  that  Tolerate  Citv  Condittons  

Botanical  name  Common  name  Zone 


3-9* 

RaH  hor^AT^hAsfniit 
1  ivi  9Vwi  ivoii  lui 

4-8 

Fiiffvwuin  KniTiKAflm 

X^aOUCKI  If  Nl  i^Uf  II  III  1^1  *GII  1 IKII  KX 

RAAfutfcvyl 

6-7 

f^talnA 

5-10 

PoiTiffinivi  hAckKAfiv 
1 11 1  wi  1  1  iciviNi/v  1  y 

oniQiioninus  viryinicus 

rnnyo  iroQ 

riclTvLI  iwi  1  i 

4-9* 

riClAIIIUO  S)|Jt9Vit70 

VJIilffigu  UNOOa 

WicliUtJf iilaii  liOV 

^  1 

dAriit^iA  trlAr^nthAQ  inoriini<i 

VilvUltOIQI  il  ICI\^CII  til  IV^^  II        1 1 119 

Tlwnloftft  iwnnrion 

5-9 

1 IVI  Iv  jIlA^MOl 

Hay  nnfif^ 

IIO^  W|JCI^^ 

AmArk^n  hollx/ 

rw  1 191  fwcii  1  1  iwvi  J 

6-7 

KnAirAiitArifi  ryini^iitAtA 

GoldATifAin  trM 

\^ wiw  vi  n  liiii  1  w 

5-9 

iVIalUa  opiTWItTSk 

2-9* 

N\/<iAA  ftX^Atira 

Black  tUDAiO 

5-9 

^sirya  viryiniana 

AiTionccin  nup  iiuiniJtTGiiii 

PheHodendron  amurense 

Amur  oak 

4.9 

Pinus  nigra 

Austrian  pine 

4-8 

Pinus  sytvestris 

Scotch  pine 

3^ 

Pistacia  chinensis 

Chinese  pistachk) 

6-10 

Platanus  acerKoiia 

London  plane  tree 

5-9 

Pyrus  calleryana 

Gallery  pear 

5-9 

Ouercjs  species 

Oak 

4-9* 

Robinia  pseudoacacia 

Black  locust 

4-9 

Sophora  japonica 

Japanese  pagoda  tree 

5-10 

Tilia  cordata 

Uttleleaf  linden 

4-9 

Ulmus  species 

Elm 

3-9* 

Zelkova  serrata 

Sawleaf  zelkova 

5-9 

*Varies  with  each  species. 
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in  order  to  make  a  landscape  plan  work,  the  right  plant  materials 
must  be  used  on  a  site.  It  is  essential  that  a  landscaper  know  the 
available  plant  material  and  how  to  klentify  it.  Each  plant  has  unique 
characteristics  that  separate  it  from  other  plants.  Plants  are  placed 
into  categories  according  to  similar  habits  of  growth  and  physical 
features.  The  first  step  in  plant  identification  is  to  know  its  category. 
The  following  terms  describe  some  of  the  types  of  plants  available. 

Woody,  Herbaceous,  and  Deciduous  Plants;  Evergreen  Plants  and 
Shrubs 

Woody  plants  -  Woody  plants  have  an  outer  bark  covering  on  older 
stems.  They  usually  survive  the  winter  and  the  stems  increase  in 
diameter. 

Herbaceous  plants  -  Herbaceous  plants  do  not  have  a  bark  covering. 
Usually  they  are  not  able  to  survive  a  winter  without  protection.  The 
stems  do  not  increase  much  in  diameter. 

Deciduous  plants  -  Deciduous  plants  are  woody  plants  that  drop  their 
leaves  and  go  into  annual  dormancy.  They  usually  live  several  to 
many  years. 

Broad>leaf  evergreens  *  Broad -leaf  evergreens  keep  their  leaves  all 
year,  dropping  a  few  at  a  time  to  be  replaced  by  new  leaves.  The  tree 
is  never  bare. 

Narrow-leaf  everareens  -  Narrow-leaf  evergreens  have  needle-like 
leaves  and  are  cone-bearing  plants.  Although  they  periodically  drop 
needles  which  are  replaced  by  new  ones,  the  trees  are  never  bare. 

Shrubs  -  Shrubs  usually  have  multiple,  woody  stems  growing  from  the 
ground.  They  resemble  trees,  although  they  do  not  grow  as  tall. 
These  can  be  deciduous,  or  broad-leaf  or  narrow  leaf  evergreens. 


Vines  and  Groundcovers 

Vines  *  Vines  can  be  woody  or  herbaceous,  flowering  or  nonflowering. 
The  stems  are  not  sturdy  enough  to  support  the  weight  of  the  plant. 
They  grow  upright  if  they  are  able  to  attach  to  a  trellis  or  wall; 
othen^ise,  they  trail  along  the  ground.  Vines  attach  by  tendrils  or 
twining. 

Groundcovers  -  Groundcovers  can  be  woody  or  herbaceous,  flowering 
or  nonflowering.  trailing  or  compact.  These  are  low-growing  plants 
used  for  ground  cover,  Groundcovers  help  prevent  erosion. 

Bedding  Plants;  Annuals  and  Perennials 

Bedding  plants  -  Bedding  plants  are  used  in  flower  beds  and  borders. 
They  can  be  annuals  or  perennials,  and  are  usually  herbaceous. 

Annuals  -  Annuals  are  herbaceous  plants  that  have  a  lifespan  of  one 
growing  season. 

Perennials  -  Perennials  are  herbaceous  plants  that  grow  and  bloom  for 
many  years.  They  may  die  in  the  winter,  but  will  return  every  year. 

Plant  Form 

External  Features  -  Plants  are  identified  by  a  number  of  external 
features.  The  form  or  shape,  external  stem  structure,  leaf  structure 
and  arrangement;  all  describe  unique  characteristics  of  plants  that  can 
be  used  in  kJentification;  just  as  height,  weight,  eye  and  hair  color  are 
used  to  identify  people. 

Form  and  branching  habit  -  The  form  of  a  tree  or  shrub  is  the  overall 
silhouette  it  develops  at  a  mature  age.  The  mature  form  should  be  the 
basis  for  selectinc  a  tree  or  shrub  but  in-between  shapes  should  also 
be  considered.  These  in-between  shapes  may  vary  greatly  from  the 
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Figure  1,1  -  Common  Natural  Tree  arxJ  Shrub  Forms 
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mature  form.  The  form  is  determined  by  its  brar^hing  habit.  Common 
natural  tree  and  shrub  forms  are  illustrated  in  Figure  1.1. 

The  growth  habit  of  trees  and  shrubs  help  make  up  their  overall  form. 
For  example;  in  some  evergreens  the  branches  overlay  each  other, 
giving  a  layered  effect.  This  makes  the  tree  look  irregular  in  form. 

Stem  Structure 

Trees    can    also  be 
Figure  1.2  -  Stem  Structure  Identified  by  the  external 

structure  of  the  stems. 
See  Figure  1.2.  A  typical 
stem  has  a  terminal  bud 
and  lateral  buds.  The 
terminal  bud  is  the  point 
where  the  new  season's 
growth  starts;  this  is 
usually  larger  than  a 
lateral  bud  and  is  found  at 
the  stem  tip.  Terminal 
buds  can  also  be 
flowering  buds.  Flowering 
buds  can  be  distinguished 
by  their  large,  round 
appeara''ice.  Axillary  or 
lateral  buds  may  be 
flowering  (flat  and  large) 
or  vegetative  (thin  and 
narrow).  All  buds  grow 
out  of  nodes.  The 
distance  between  nodes  is  the  internode.  A  terminal  bud  scar  is  found 
where  the  previous  year's  terminal  bud  was  located.  The  distance 
between  two  terminal  bud  scars  shows  one  year's  growth.  Lenticels 
are  breathing  pores  found  scattered  on  the  stem.  A  leaf  scar  is  found 
where  the  leaf  was  attached  to  the  stem. 
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Leaf  Structure  and  Arrangement 

Leaf  parts  -  The  basic  parts  of  a  leaf  are  the  petiole,  the  base,  and  the 
blade.  See  Figure  1 .3.  The  petiole  is  the  leaf  stalk  which  connects  the 
leaf  to  the  stem.  The  base  is  the  bottom  area  of  the  leaf  where  the 
petiole  connects  to  the  blade.  Stipules  are  small  leaflike  structures 
sometimes  found  at  the  base  of  the  leaves  on  some  trees.  They 
usually  occur  in  pairs.  The  blade  is  the  flat,  large  part,  containing  leaf 
tissue,  a  mkjrib  (the  large  central  vein  from  which  all  other  veins 
branch),  and  veins.  Photosynthesis  and  respiration  occur  in  the 
leaves. 


Figure  1.3  -  Leaf  Parts 


The  blade  surface  texture  is  characterized  in  one  of  the  three  following 
ways. 

1 .  Glabrous  -  smooth,  shiny,  hairless 

2.  Pubescent  •  surface  covered  with  hair 

3.  Glacous  -  covered  with  fine,  waxy,  whitish  bloom 

Leaf  and  bud  arrangement  -  Leaves  and  buds  can  be  attached  to  the 
stem  in  different  arrangements  These  can  be  alternate,  opposite,  or 
whorled.  See  Figure  1.4. 
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Figure  1 .4 
Arrangement 


Leaf   and  Bud 


opposite 


whorled 


Venation  -  Leaves  are  another 
Identifying  feature  of  a  tree. 
There  are  two  types  of  netted 
venation.  In  palmate  venatton, 
all  of  the  main  veins  fan  out 
from  the  same  point  at  the 
base  of  the  blade.  Pinnate 
venation  has  the  midrib  running 
the  length  of  the  blade,  and 
smaller  veins  branching  out 
from  it.  See  Figure  1.5. 

Leaf  tvoe  -  Figure  1 .6  diagrams 
the  types  of  leaves.  Leaf 
structure  is  characterized  by 
one  of  the  following. 


1 .  Simple  •  One  blade  rises  from  the  petiole. 

2.  Compound  -  More  than  one  leaf  or  leaflet  rises  from  the 
petiole, 

a.   Palmate  -  All  the  leaflets  attach  to  the  same  point  at  the  tip 
of  the  petiole. 


Figure  1 .6  -  Leaf  Types 


biplnnate  trifoliate 
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Figure  1.7  -  Common  Leaf  Shapes 


lanceolate  oblanceolate 
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b.  Pinnate  -  Compound  leaves  have  a  long  stem,  or  rachis, 
to  vyhich  the  smaller  leaves  or  leaflets  are  attached. 
Bi-pinruitely  compound  leaves  are  divided  twice. 

d.  Trifoliate  has  three  palmately-compound  leaflets. 

Leaf  anatomy  -  Leaf  shapes,  margins,  tips,  and  bases  can  all  be  used 
In  identifying  plants.  The  leaf  shape  is  the  overall  silhouette  of  the  leaf. 
It  shows  whether  a  leaf  is  long  and  thin,  fat  at  one  end  and  thin  on  the 
other,  or  round  or  oval  shaped.  Some  of  the  more  common  shapes 
are  shown  in  Figure  1.7. 

Leaves  tiave  differently  shaped  margins.  The  margin  is  the  outside 
edge  of  the  leaf  blade.  Some  of  the  mor^^  common  leaf  margins  are 
shown  In  Figure  1 .8. 

The  base  of  a  leaf  shows  the  shape  of  the  blade  where  it  intersects 
with  the  petiole.  Some  of  the  more  common  base  shapes  are  shown 


Figure  1.8  -  Con  xion  Leaf  Margins 
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Figure  1.9  -  Common  Base  Shapes 


in  Figure  1.9.  The  tip  or  apex  of  a  leaf  can  be  found  In  different 
shapes.  Figure  1.10  illustrates  examples  of  some  of  the  more  common 
leaf  tip  shapes. 

Summary 


Most  plant  leaves  have  the  same  basic  structure:  blade,  tip,  base,  and 
margin.  However,  each  species  of  plant  may  have  unique  character- 
Figure  1.10  -  Common  Tip  Shapes 


Istics.  Just  as  most  humans  have  a  head,  torso,  arms,  and  legs;  each 
individual  person  nnay  have  a  different  size  and  shape  of  head,  torso, 
anns,  and  legs. 

All  of  these  leaf  shapes;  margin,  tip.  and  base  shapes  do  not 
necessarily  need  to  be  memorized;  but  in  working  more  with  plants, 
one  gradually  learns  which  tree  has  which  characteristic. 
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N^arrow-leaf  evergreens  are  popdar  because  they  stay  green  year- 
round,  offering  continuous,  green  color  throughout  winter  when  other 
plants  are  dorniant.  They  can  also  adapt  to  various  soil  types  and 
weather  conditions. 

Leaf  Types 

Characteristics  by  which  narrow-leaf  evergreens  are  identified  differ 
from  those  used  to  identify  deciduous  plants.  Their  most  distinguishing 
characteristic  is  leaf  type.  Leaf  types  are  illustrated  in  Figure  2,1. 

Awt'like  -  Awl-like  foliage  is  very  sharp  to  the  touch.  This  needle  is 
characteristic  of  the  juvenile  growth  stage  of  many  junipers. 

Scale-like  *  Scale-like  foliage  has  leaves  that  look  like  scales 
overlapping  each  other  like  shingles  on  a  roof.  This  foliage  forms  a  flat 
spray  and  is  relatively  soft  to  the  touch.  Art>orvitae  (Tsuja)  and  mature 


Figure  2.1  -  Leaf  Types 


Identifying  Characteristics  of  Narrow-Leaf  Evergreens 


juniper  have  scale-like  leaves. 

Needle^ike  -  Needle^ike  leaves  are  the  third  type.  In  pines,  needles 
are  attached  to  the  branch  In  dusters  of  two,  three,  or  five  by  fascicles 
or  sheaths*  Linear-shaped  needles  are  found  on  species  like  fir,  spruce, 
cedar,  and  yew. 

Other  characteristics  -  The  length  of  needles  can  be  an  Wentifying 
characteristic,  although  environmental  conditions  may  change  the 
average  length  of  needles.  Therefore,  Mentification  by  needle  length 
can  be  misleading.  Some  species  are  characterized  by  stiffness  or 
softness  of  needles.  White  pine,  for  instance,  has  very  long,  slender, 
soft  needles;  whereas  the  Austrian  pine  has  stiff,  sharp  needles  that 
can  hurt  a  person  when  touched.  The  shape  of  the  needle  can  also 
help  kJentify  nan^ow-leaf  evergreens.  For  example,  spruce  (Picea)  has 
square-shaped  needles  with  four  skjes  and  cedar  (Cedrus)  usually  has 
triangular-shaped  needles. 

Genus  Characteristics 

Figure  2.2  illustrates  the  various  genera  characteristics  of  narrow-leaf 
evergreens. 

Pine  -  Pine  (Pinus)  has  generally  long,  needle-like  leaves;  which  are 
borne  in  a  cluster  of  two  to  five;  and  spirally  arranged  on  a  stem. 

Cedar  -  Cedar  (Cedrus)  has  short,  stiff,  triangular-shaped,  needle-like 
craves,  scattered  along  the  branches  and  usually  clustered  on  spurs 
of  ten  or  more  leaves  per  cluster. 

Spruce  '  Spruce  (Picea)  has  short,  stiff,  needle-like  leaves  of  uniform 
wklth.  They  are  usually  four-angled,  sharp-pointed,  arxJ  scattered  all 
around  the  twig.  The  twigs  are  very  rough  after  the  needles  fall 

Hemlock  -  Hemlock  (T suga)  has  flat,  linear,  needle-like  leaves  of  less 
than  three-fourths  inch  long  that  are  on  a  short  stalk  and  usually  in  two 
ranks.  The  leaves  are  notched  at  the  end  and  white  beneath. 
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Figure  2.2  -  Characteristics  of  Narrow-ieaf  Evergreens 
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Fir  -  Rr  (Abies)  has  flat,  linear,  needle-like  leaves  placed  spirally  arourxi 
the  twig.  The  twig  is  smooth  after  the  leaves  ^1. 

Arborvitae  -  Artx>rvitae  (Thuja)  has  small,  scale'lii<e  leaves  in  pairs  that 
arise  along  a  short,  central  stalls.  The  leaves  overlap  tightly  on  a 
flattened  brancNet.  They  are  soft  to  the  touch. 

Juniper  •  Juniper  (Junipems)  has  a  mixture  of  scaie^ilce  and  awl-lilce 
leaves.  The  scale-like  leaves  closely  surround  the  stem,  whereas  the 
awi^ike  leaves  point  outward.  They  are  liarsh  to  the  touch. 

Yew  -  Yew  (Taxus)  has  flattened,  linear  leaves,  mostly  green  on  both 
surfaces,  often  in  two  ranks,  curved,  and  scythe-shaped. 

Summary 

Although  there  are  other  detailed  characteristics  that  can  be  used, 
these  are  a  few  us<^  for  general  identification  of  narrow-leaf 
evergreens.  When  klentifying  a  species,  such  as  whether  a  tree  is  a 
white  pine  or  an  Austrian  pine,  the  general  characteristics  will  stay  the 
same.  They  will  both  have  needle-like  leaves.  IHowever,  other 
characteristics  may  change,  such  as  number  of  needles  per  sheath,  or 
softness  and  stiffness  of  needles.  Some  o^  these  genera  grow  as 
sh'wbs  and  some  as  trees.  Jhb  characteristics  studied  In  the  previous 
lesson;  such  as  form,  branching,  and  growth  habit;  are  also  used  when 
identifying  narrow-leaf  evergreens. 
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This  lesson  draws  from  the  general  identifying  characteristics  found 

In  Lessons  1  and  2.  Tables  3.1,  3.2,  and  3.3  include  the  Information 
necessary  to  identify  selected  shade  trees,  flowering  trees,  and 
evergreen  trees. 

Most  of  the  plants  covered  In  this  unit  are  ones  that  are  good  choices 
for  successful  planting  In  Missouri.  There  are  plants  listed  that  are  not 
good  choices.  Although  commonly  such  plants  have  been  used  in 
Missouri  landscapes,  their  use  has  been  unsuccessful.  One  should  be 
aware  of  undesirable  plants,  and  what  makes  them  undesirable,  as  well 
as  desirable  plants. 

The  plants  in  this  unit  are  listed  by  genus  and  species  (botanical 
name).  Common  names  are  not  always  reliable,  since  there  may  be 
up  to  250  common  names  for  one  plant.  To  be  sure  a  landscaper  and 
a  client  are  referring  to  the  same  plant,  the  botanical  name  should  be 
used. 

The  genus  is  always  capitalized  and  underlined.  A  genus  is  a  closely 
related  group  of  plants  that  have  similar  characteristics.  Within  a 
genus,  there  are  usually  one  or  more  species. 

Species  names  are  always  written  with  lowercase  letters  and 
underlined.  Species,  or  specific  epithet,  is  not  clearly  defined,  it  is  a 
concept.  A  species  is  a  group  of  plants  within  the  genus  that  has 
marked  identification  features  that  are  similar  to  each  other,  yet  distinct 
from  other  species.  A  variety  is  a  subordinate  group  of  the  species  or 
sub*species.  They  usually  have  very  unique  differences  which  are 
Inheritable.  For  example,  Gleditsia  triacanthos  Is  the  common  Honey 
Locust  that  has  thorns.  Gleditsia  triacanthos  inemni?  is  a  thorniess 
variety.  Seeds  from  this  variety  will  not  produce  thorny  plants, 
whereas  seeds  from  the  species  will. 

Cultivars  are  listed  behind  the  species  with  the  first  letter  capitalized 
and  with  single  quotation  marks  around  them.  Cultivar  means 
cultivated  variety.  It  is  a  group  of  plants  that  has  the  characteristics  of 
the  species,  but  also  has  distinct  character  differences  from  other 
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plants.  Those  plants  must  be  propagated  vegetath/ely  or  crossbred  to 
retain  the  cultivar.  Their  own  seeds  will  not  produce  the  cultivar. 
Cultivars  are  usually  selected  for  a  particular  favorable  characteristic; 
such  as  fall  color,  size  or  color  of  flower,  or  pest  resistance.  An 
example  Is  Acer  rubrum  'Red  Sunset.'  This  Is  a  maple  cultivar  selected 
for  Its  brilliant,  red,  fall  color. 

There  are  sometimes  hundreds  of  cultivars  for  each  species,  each 
having  its  own  strongly  desirable  characteristics.  Even  though  a 
species  is  not  supposed  to  be  hardy  In  a  certain  zone,  a  cultivar  of 
that  species  may  be  hardy.  When  selecting  a  plant  for  the  landscape, 
be  sure  the  proper  cultivar  is  used. 

Summary 

While  characteristics  of  form,  growth,  branching  habit,  stem,  bud,  and 
leaves  are  needed  in  initial  identification;  they  become  second  nature 
after  working  with  the  plants.  This  type  of  identification  is  essential  in 
distinguishing  one  species  from  another.  One  should  be  able  to 
identify  these  plants  by  sight,  without  the  aki  of  the  charts- 
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SHADE  TREES 
Acer  fubfum  -  rod  maple 

gawharyim  -  sugar  maple 
Betula  nl<;ira  -  river  Wrch 
Betula  pendula  •  European  white  birch 
Fraxinus  Pennsylvania  -  green  ash 
Gledltsia  triacanthos  Inermis  -  honey  locust 
Uquidambar  stvraciflua  -  sweet  gum 
Llrlodendron  tuHoifera  -  tulip  tree 
Plantanus  occidentalls  -  sycamore 
Quercus  oalustris  -  pin  oak 
TIlia  cordata  -  littleleaf  linden 


Lesson  3:  Identifying  Trees 


Table  3.1  -  Shade  Tree  Identification 


COMMON 
NAME 

BOTANICAL 
NAME 

FORM 

BRANCHING 
HABIT 

GROWTH 
HABIT 

STEM 

BUDS 

LEAF 

ARRANGEMENT 

VENATION 

R#dMapto 

AD0rrubfum 

upright  to  round 

ascending 

upright- 
spreading 

red  to  green  glabrous 
stems 

terminal--blunt, 
scaled,  clustered; 
lateral-scales 

opposite 

palmate 

Sugar  M«pl« 

Acer  SBCCharvm 

upright,  oval 

ascending  low 
branches,  upright- 
spreading 

dense  mass, 

upright  to 
rounded 

slender,  brown  stems 
with  lentioels 

terminal-k>ng, 
pointed;  lateral- 
1/2  the  size  of 
temninal  t)uds 

opposite 

palmate  1 

River  Birch 

Betula  nigra 

upright,  oval, 
rounded  with 
maturity 

drooping  with 
maturity 

open;  multiple 
trunks 

pubescent,  glabrous; 
turning  reddish 

terminai*-small, 
1/5-k)ng, 
put>esoent; 
reddish-t)fown; 
lateral-very  small 

alternate 

pinnate 

European 
WhHe  Birch 

Betula  pendula 

oval 

graceful, 

pendulous 

brarKt'ies 

single  or  multi- 
trunk; 
pyramidal- 
young 

light  tan,  turning  white 
with  irregular,  vertical 
black  markings; 
glabrous 

terminal-pointed, 
curved,  brownish- 
black 

alternate 

pinnate 

Groan  Ash 

Fraxinus 
pennsyfvanica 

round  to  oval; 
irregular  with 
maturity 

3^5  main 

branches;  dense, 
upright^  upturned 
at  ends 

irregular  with 
age 

rounded,  stout, 
glabrous  to  put>escent; 
leaf  scar  looks  like  a 
smile;  green  turning 
gray 

terminal-dark 
rusty  brown; 
lateral-smaller 
buds 

opposite 

pinnate 

Honey  Locust 

Qleditisia 

triacanthos 

if)erwis 

oval 

zig  zag  stems, 

strong  horizontal 
branching 

open 

spreading, 
crown 

smooth,  reddish*brown 
zig  zag  stems 

terminal-absent; 
lateral*-small 

alternate 

pinnate 

Sweet  Gum 

Uquidambar 
sfyracifhia 

oval  to 
i.regualar 

spreading 

dense 

corky  ridges  on  dark 
brown  stems 

terminal-1/4  to 
1/2"  long,  large, 
imbricate;  reddish- 
brown;  lateral- 
smaller 

alte:rate 

palmate 

Tulip  Tree 

Lihodendron 
tulipifera 

ovdl 

iiiyii  uiaiiwiivUi 

spreading 

1  1  VO 

aromatic  when  broken; 
green  to  reddish  brown 

terminal-1/2'' 
long,  looks  like 
ducks  bill; 
greenish  to 
reddish-brown; 
lateral-very  small 

alternate 

pinnate 
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Tabi«  3.1  -  Shade  Tree  Identification  continued 


TYPE  OF  LEAF 

LEAF  SHAPE 

MARGIN  SHAPE 

TIP  SHAPE 

BASE  SHAPE 

LEAF  COLOR 

BARK  CHARAC- 
TERISTICS 

LEAF 
SURFACE 

UNIQUe  CHAR- 
ACTERISTICS 

timpte;  2-5*  long 

ofbicular.  3-5 

lODSQ 

triangular  ovata 
lobat;  Irragular 
taath,  v-ehapad 

acuminate 

rounded  to 
cordate 

medkim  green; 
light  green  below; 
new  leaves  aie 

reddish;  red, 
scarlet  in  tail 

light  Qfay  when 
young:  dark  gray 
and  rough  when 
mature 

smooth;  hairy 
veins  bekyw 

rtew  growth  and 
penoies  onen  reo 

timpl#;  3-6*  across 

ocbtoular  to 
broacHy  obovatt, 
3^5lobad 

ooaraaty  toothed 

acuminate 

cordate 

medium  green; 
yellow  to  red  in  fan 

dark  gray-brown 

smooth 

1  timpto;  1-3*  long 

ovate 

doubly  serrate 

acute, 
pointed 

cuneate  to 
acute;  wedge- 
shaped 

n>edium  green; 
yeHow  in  fall 

beige  to  reddish 
brown;  exfoliating 

impressed 
veins 

1  8impl«;  1  1/410  3" 
1  ^0 

broad  ovate 

doubly  senate 

acuminate 

truncate 

glossy  green;  paler 
below,  yellow  in  faN 

white,  marked  whh 
dark  patches,  biack 

with  nrutturity 

glabrous 

pinnattly 
compound;  5-9 
Itaflets,  2-5"  long 

ovate  to  oblong, 
lanceolate 

entire,  crenate, 
serrate 

acuminate 

broad  crenate 

HDedium-dark 
green;  paler  under* 
yellow  in  fall 

gray  to  gray-brown; 
ridged  and 
furrowed 

can  be 

pubescent 

ber>eath 

choose  male  or 
seedless  form 
"Marshall 
Seedless' 

pinnattiy  or 
b(pinn«t1y 
compound:  6-8" 
long  with  alternate 
leaflets 

up  to  80  1/2-r 
long  oblong- 
lanceolate 
leaflets 

slightly  crenate 

leaflet-obtuse 

leaflet-oblique 

dark  green;  yellow 
in  fall 

textured;  gray  to 
t>lack 

put)esoent  on 

midribs 

Interesting 

brartching  habit 

simple;  4-7"  across 

nearly  orbicular, 
5-7  star  shaped 
leaves 

finely  serrated 
lobes 

acuminate 

cordate 

glossy  lustrous 
green;  yellow,  red, 
scarlet  and  purple 
in  fall 

gray  wf)en  yound, 
deeply  furrowed 
with  maturity 

smooth 

simple;  3-6"  long 

nearly  orbicular 

4  lobes 

nearly  flat; 
truncate  lobe 

rounded  to 
truncate 

shiny  green;  paler 
t>elow;  yellow  In  fall 

ash-gray  textured 

1 

smooth 
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Table  3.1  -  Shade  Tree  Identification  continued 


C0M^40N 
h4AME 

BOTANICAL 
fslAME 

FORM 

BRANCHING 
HABIT 

GROWTH 
HABIT 

STEM 

BUDS 

LEAF 

ARRANGEMENT 

VcNAT  nJri 

Sycamore 

Platanus 
occidentalis 

oval  to  irregular 

Spreading 

rounded  head 
with  maturity 

stout,  round,  smooth  or 
putMScent.  yellow- 
brown,  slightly  zig  zag; 
long  Internodes 

terminal-^absent; 
lateral-large, 
conical,  dark 
brown 

alternate 

palmate  1 

Pin  Oak 

Quercus 
palusths 

pyramidal 

lower  branches 
hang  down;  upper 
branches  ascend; 
middle  branches 

dense,  central 
leader 

slender;  greenish- 
brown 

Imbricate,  conical, 
brown,  pointed, 
1/8"  tong 

alternate 

pinnate  i 

Uttleieaf 
Unden 

Tilia  cordata 

upright;  oval  to 
pyramidal  with 
maturity 

dense 

pyramidal 
when  young 

slender,  brown  stems 

terminal-absent; 
lateral-long, 
reddish  brown, 
egg-shaped  buds 

alternate 

palmate 
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Table  3.1  -  Shade  Tree  Identification  continued 


1  TYPE  OF  LEAF 

LEAF  SHAPE 

MARGIN  SHAPE 

TIP  SHAPE 

BASE  SHAPE 

LEAF  COLOR 

BARK  CHARAC- 
TERISTICS 

LEAF 
SURFACE 

UNIQUE  CHAR- 
ACTERISTICS 

Simple;  4-12" 
across 

54obed,  broad- 
triangular  lobes, 
ovate  to  reinform 

coarsely  toothed 

acuminate 

cordate 

medium  grsen; 
tan  in  fall 

smooth  upper  gray, 
trunk  has 
exfoliating  bark  in 
large  pieces 

pubesoent 
along  veins, 
betow 

simple;  3-5"  long 

elliptical 

5-7  deep  lobes 

acuminate 

cuneate 

dBik  green  above; 
lighter  beneath 
with  tufts  of  hair; 
red  or  brown  In  fall; 
foliage  persists  into 
winter 

brown  to  gray  with 
maturity;  lightly 
ridged 

smooth 

t)rown  leaves 
remain  on  tree 
durir>g  the  winter 

simple;  1  1/2-2" 
long 

orbicular 

finely  serrate 

acuminate 

cordate 

dark  green;  yellow 
to  red  in  fall 

brownish^ray. 
ridged  with 
maturity 

glabrous, 
axillary  tufts 
of  brown 
hairs  below 

fragrant  flowers 
attract  bees 
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Lesson  3:  Identifying  Trees 
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FLOWERING  TREES 
Alblzia  lullbrissin  -  mimosa 
Cercis  canadensis  -  eastern  redbud 
Cornus  florida  -  flowering  dogwood 
Crataegus  phaenopymm  -  Washington  hawthorne 
Koelreuteria  panlculata  -  golden  raintree 
Magnolia  soulangiana  -  saucer  magnolia 
Malus  species  -  flowering  crabapple 
Pyrus  calleryana  'Bradford"  -  Bradford  pear 
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Table  3.2  -  Rowering  Tree  Identification 


ll  1 

1  COMMON 
1  NAME 

BOTANICAL 
NAME 

FORM 

BRANCHING 
HABIT 

GROWTH 
HABIT 

STEM 

BUDS 

LEAF 

ARRANGEMENT 

VENATION  1 

Mhnofta 

Julibrlssin 

broad-spreading, 
vase-ihaped 

arching 

multi-trunk 

slender,  greenish, 
glabrous  stem  with 
lenticels 

terminal-absent;  lateral- 
2-3  small,  brown,  rounded 
scales 

alternate 

pinnate  y 

Eastern 
Radbud 

Cenc/s 
canadensis 

rounded 

horizontally 
ascending 

mutti* 
stemmed 

dark  brown  or  gray-tan 
with  lentides;  zig  zag 

terminal^sent;  lateral- 
1/r  long,  flattened; 
sometimes  two  together 

alternate 

palmate 

Rowering 
Dogwood 

Comus 
florida 

semi-fOunded 

horizontal 
layered  effect 

wide 

spreading 

slender,  greenish  to 
purple;  pubescent  in 
youth;  scar  encircles 
stem 

terminal-flower  bud  at 
stem  apex;  flattened,  2 
large  scales  oover  it; 
laterals-small  slender  buds 

opposite 

pinnata; 
parallel  to 
tha  margins 

Washington 
Hawthorn 

O  ftaegus 
phaenopymm 

oval  to  round; 
upright 

low  branching 

multi-trunk; 
dense 

brown  slender;  with  1* 
3"  long  thorn 

terminal-larger  scales, 
reddish;  lateral-smaller, 
reddish,  globular 

alternate 

pinn^!^ 

Golden 
Raintree 

Koelmuteria 
paniculata 

rounded, 
spreading 

spreading  and 
ascending 

medium 

stout  with  raised  leaf 
scars;  lenticels 

terminal-absent;  lateral- 
half  elliptical.  2  scales 

alemate 

pinnate 

Saucer 
Magnolia 

Magnolia 
soutanglana 

oval  to  rounded; 
irregular  w  th 
maturity 

spreading 

multi-trunk 

brown,  glabrous  with 
grayish  lentides; 
stipular  lines  encircle 
stem 

terminal-pubescent,  silky 
to  the  touch.  1/2  to  3/4* 
long,  large,  oval;  lateral- 
smaller,  short  pubescent 

alternate 

pinnate 

Rowering 
Crabapple 

Malus 

oval  to  spreading 

upright  to 
spreading 

multi4runk 

reddish  brown 

terminal-oval  with  scales; 
put>e8cent;  lateral-oval 
wiui  scales 

alternate 

pinnate  1 

Bradford 
Pear 

Pyms 

caileryana 

'Bradfofd' 

pyramidal  to  oval 

vertical 
branching 

upright 
branches 

glossy  brown 

terminal-large  wooly  oval 
elongated  buds.  1/2" 
k>ng;  lateral-same 

alternate 

pinnate 
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Table  3.2  -  Howering  Tree  Identification  continued 


1  TYPE  OF  LEAF 

LEAF  SHAPE 

MARGIN 
SWPE 

TIP  SHAPE 

BASE  SHAPE 

LEAF  COLOR 

BARK  CHAR- 
ACTERISTICS 

LEAF  SURFACE 

UNIQUE  CHAR- 
ACTERISTICS 

bipinnataly 

compound;  20' 
long 

4(VG0 

leaflets,  1/4- 
1/2"  long 

smooth,  entire 

acute 

Oblique 

medium  green; 
yellow  in  fall 

gray,  brown 

sometimes  pubescent 
on  midribs  on 
umlerside 

interesting 
flowen;  weak- 
wood  1 

timpto  3-5*  long 

broadly  ovate 

entire 

acumir  s 

cordate,  the 
petiole  is 
swollen  at  the 
blade 

dark  green;  yellow  in 
fall 

brownish-black; 
scales 

glabrous  to 
pubescent;  glabrous 
undenkie 

persistent  fruit  1 
in  winter; 
showy  flowers 

simple,  3'  long 

elliptic  or 
ovate 

enttre-wavy 

acuminate 

cuneate  vo 
rounded 

dark  green;  brilliant 
in  fall,  whitish 
underside 

light-gray, 
textured 

glabrous  upper 
surface;  glaucous 
urtderskle;  pubescent 
on  veins 

winter 

branching;  4 
seasons  of 
interest 

simple.  1-3"  long 

triangular; 
ovate 

3  to  5  sharply 
serrate  lobes 

acute 

truncate  or 
suboordate 

dark  green,  paler 
urtderside;  reddish 
in  spring;  yelk>w  in 
fall 

light  to  medium 
gray 

smooth 

leaf-like  stipules 
may  be  present 
at  base  of  leaf 

pinnate  or  bi- 
pinnately 
compound;  to  14' 
long 

7-15  oval 
leaflets;  3" 
long 

coarsely 
serrate;  incisely 
lobed 

acuminate 

rounded 

gretin;  yellow  in  fall 

light  grayish- 
brown;  lightly 
textured 

glabrous;  pubescent 
veins  on  underside 

nice,  persistent 
fruit  in  winter 

simple.  3-6"  long 

obovate  to 
broad-oblong 

entire 

acuminate, 
narrow, 
abruptly 
short-pointed 

taper-pointed, 

rounded- 

cuneate 

green;  yellow  to 
brown  in  fall 

light  gray 

finely  pubescent 
upperside  and 
underside 

simple.  2-3"  long 

ovate  to 

elliptic 

serrate  to  entire 

acute 

rounded 

green  to  red;  yellow 
to  red  in  fall 

grayish^brown 

smooth 

showy  flowers 

simple,  1  1/2- 
2  1/2"  long 

broad-ovate 

crenate 

short, 
acuminate 

rounded 

glossy  green;  purple 
in  fall 

glossy  brown 
turning  gray- 
brown  with 
maturity 

glabrous 

good  fall  color; 
fruit  not 
important;  nice 
in  bloom 
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EVERGREEN  TREES 
Ilex  ooaca  -  American  holly 
Junioerus  vkalnlana  -  Eastern  red  cedar 
Magnolia  QrandWora  -  southern  nrwgnolla 
PIcea  ables  -  Norway  spruce 
PIcea  Dunoens  'Glauca'  •  blue  spruce 
PInus  nigra  -  Austrian  pine 
plnus  gtrobys  -  white  pine 
Pinus  sytvestris  -  Scotch  pine 
Tsuga  canadensis  -  hemloci( 
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Lesson  3:  Identifying  Trees 


TaUe  3.3  -  Evergreen  Tree  Identification 


COMMON 
NAME 

BOTANICAL 
NAME 

FORM 

BRANCHING  HABIT 

GROWTH  HABfT 

STEM 

BUDS 

LEAF 

ARRANGEMENT 

VENAT 1 

AfMrtean 
nony 

Mixopoca 

pyramidal 

horizontal 
branching;  low 
t>ranching 

densely  open, 
irregular 

alend^;  black 
stipules  on  each 
side  of  leaf  scar 

tenminal-short, 
round,  pointed; 
lateral-same 

altemate 

pinnate  E 

Eatl«m  R«d 

Junip9rus 
yfrginiana 

pyramidal  to 
broadly  pyramidal 

horizontal 
txanching,  upward, 
curvad  t>ranchas 

upright, 
spreading 

reddish-brown 

not  important 

whorls  of  3 

parallel 

Southern 
Magnoltj 

Magnolia 
grand/flora 

pyramidal; 
roundad  in 
maturity 

low  branching 

dense 

green  to  gray- 

brown; 

pubescent 

terminal-large, 
fuzzy;  lateral- 
smaller,  fuzzy 

alternate 

pinnate 

II  Norway 
II  SpruM 

Picea  ables 

pyramidal 

horizontal  branches 
with  pendulous 
branchlets 

retains  low 
branches 

slender;  reddish- 
brown;  glabrous 

1/4"  rosette 
shaped,  brown 
buds 

spreading 
around  the  stem 

parallel  | 

H  Blu«  Spruca 

Picaa  pagans 
^tauca' 

broadly  pyramidal 

horizontal  branches 
to  ground 

dense-compact 

stout;  orange- 
brown 

conical  with  blunt 
tip,  yelk>wish- 
brown 

spreading 
around  stem 

parallel 

1  AuatrUfi  Pint 

Pinus  nigra 

pyramidal;  oval  in 
maturity 

horizontal 
branching 

dense,  compact 
to  open 

rough  with  leaf 
bases 

terminat-ovaJ  to 
ot>k>ng  or  cylin- 
drical, 1/2-r  k>ng 
with  sharp  point 

spirally  arranged 
clusters 

parallel 

Whn«  Pina 

Pin  us  strobus 

pyramidal  to 
irragular; 
pyramidal  in 
maturity 

symmatrical; 

horizontal 

branching 

symmetrical;  soft 
appearance 

green  to 
gieenish-brown; 
straight,  slender 

terminal-1/4' 
long  oval,  k>ng 
pointed  buds 

spirally  arranged 
clusters 

parallel  | 

Scotch  Pint 

Pinus  sylvastris 

irregular 
pyramidal 

lower  branches  die 
with  age 

wide-spreading, 
open 

green  to  brown; 
turning  orange 
with  maturity 

terminal-obk>ng- 
ovate,  1/4-1/2" 
long 

spiralling  around 
stem 

parallel  | 

Ham  lock 

Tsuga 
canadansis 

1 

pyramidal 

horizontal; 
pendulous  with  age 
to  ground 

roughened  by 
persistent  leaf 
bases 

terminal-minute, 
oval  with  hairy 
scales;  lateral- 
same 

spirally  arranged 

parallel 

24 
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Table  3.3  -  Evergreen  Tree  Identification  continued 


1  TYPEOFLEAF 

UEAF  SHAPE 

MARGIN  SHAPE 

TIP  SHAPE 

BASE 
SHAPE 

UEAF  COLOR 

BARK  CHAR- 
ACTERISTICS 

LEAF  SURFACE 

UNKXIE  CHAR- 
ACTERISTICS 

1  simp(«;  l«ath«ry 

ellipticel  to 
•lliptto-ianceolate 

flattened  with 
short  apines, 
rarely  nearly  entire 

acuminate, 
pointed  with 
spin 

tairKate 

dull,  yellow^reen 

iioht  orav. 
smooth 

glossy,  srr)00th 

1  tcaio  like 

twt  shaped 

pointed 

pointed 

NA 

dull  reddish^reen 

brownish-gray; 
peels  with 
maturity 

glaucous  upper- 
side:  oreen 
uTKlerside 

dull  reddish  cokx 
mav  rKJt  oontraat 
with  Other  plartts 

1  simple;  leathery; 
1  SKTIong 

obovate-oblong 
or  elliptic 

smooth,  entire 

obtusely  short- 
acuminate  or 
obtuse 

cuneate 

shiny  dark  green; 
rust  ook>red  and 
pubescent  on 
underskle 

dark  grayish- 
green 

lealhery  upper- 
side;  put>escent 
underside 

I  1/2-1 -long 

II  SQuarish  nMdlds 

straight  or  curved 

smooth 

blunt 

NA 

bright  to  medium 
green 

reddish*brown; 
warty 

glaucous 

branches  droop 

1  3/4-riong 
SGuarish  ndAdles 
wtth  4  angles 

auricular,  sharp 

encurved 

pointed 

NA 

gray  to  blue^jreen 

orange-brown 

glaucous 

bluecokK 
detracts  from 
Other  plants 

4-6"  long  sharp, 
stiff  needles;  2 
Der  bundle 

straight  or  curved 

minutely  toothed 

pointed;  sharp 
to  touch 

leaf  sheath 
present 

sharp  stiff;  dark 
green 

dark  brown, 
furrow;  gray 
mottled  ridocs 

smooth 

sticky,  resinous 
sap 

3-5'  long  soft 
needles;  5  per 
bundle 

acicular,  slender, 
flexible 

finely  serrate 

pointed 

!eaf  sheath 

usually 

absent 

bluish  to  gray-  green 

thin  smoother, 
grayish-brown 

smooth 

sticky,  resinous 
sap 

1  1/2  -3"  long 
needles;  2  per 
bundle 

twisted,  stiff 

minutely  toothed 

short  pointed 

NA 

blue-green; 
yellowish-green  in 
winter 

reddish'Orange: 
grayish-red- 
brown  with 
maturity 

glaucous 

resinous  sap 

simple 

2  ranked  linear, 
obtuse  or 
acutish,  1/4-2/3- 
long 

minutely  serrate 

obtuse 

rounded 

dark  green  upper 
side;  2  whitish  t>ands 
on  underside 

brownish-red  to 
gray;  scaly; 
deeply  furrowed 

obscurely 
grooved 
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Lesson  4:  Identifying  Shrubs 


This  lesson  draws  from  the  identifying  characteristics  discussed  in 

l.essons  1  and  2.  Tables  4.1  and  4.2  contain  information  necessary  to 
identify  selected  shrubs.  Shrut>s  are  just  as  important  as  trees  to  a 
successful  landscape.  The  information  that  is  used  to  identtfy  trees  is 
also  used  to  identify  shrubs.  However,  it  should  be  remembered  that 
shrubs  can  take  on  different  forms  than  trees.  Branching  or  growth 
habit  may  also  vary. 

Again,  in  this  lesson,  botanical  names  are  used  as  well  as  common 
names.  Both  Si*x>uld  be  learned. 

Summary 

The  form,  branching  and  growth  habit,  leaf  size  and  shape,  and  other 
identifying  characteristics  of  shrubs  are  important  knowledge  to  a 
landscaper.  These  characteristk^  are  used  not  only  to  kJentify  a 
shrub,  but  to  place  it  in  the  correct  and  pleasing  spot  in  the  landscape. 
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DIrr,  Micfiael.  All  Alyyut  Evygreens.  San  Franscisco,  OA:  Ortho 
Books  (Chevron  Chemical  Co.),  1984. 

Dirr,  Michael  A.  Manual  of  Woodv  Landscape  Plants.  2nd  ed. 
Champaign,  IL:  Stipes  Publishing  Co.,  1977. 

Martin,  Edward  C.  Landscaoe  Plants  in  Design.  Westport,  CT:  AVI 
Publishing  Co.  Inc..  1983. 

Whitcomb,  Cart  E.  Know  It  and  Grow  It.  2nd  ed.  Stillwater,  OK; 
Lacebark  Publications,  1985. 
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Lesson  4:  Identifying  Shrubs 


aOWERING  SHRUBS 
Berberis  thunberqii  -  Japanese  barberry 

Comus  sericea  -  redosier  dogwood 
Chaenomeles  soeclosa  -  flowerir>g  quince 
Euonvmus  alatus  -  winged  euonymusor  burning  bush 
Fofsvthia  X  intermedia  -  border  forsythia 
Uaustmm  iaponlcum  •  wax  leaf  privet 
Nandina  domesticum  •  nandina  or  heavenly  bamboo 
Pvracantha  coccinea  -  scarlet  firethom 
Saiix  gracHistvIa  -  rosegold  pussy  willow 
Soirea  vanhouttel  -  Vanhoutte  spirea 
Svrinqa  vulgaris  -  common  lilac 
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Table  4.1  -  nowdring  Shrub  tdemification 


i^—  

COMMON 
NAME 

BOTANICAL 
NAME 

FORM 

BRANCHING 
HABIT 

GROWTH  HABn 

Ol  cm 

LEAF 

ARRANGEMENT 

Barberry 

thunbefgll 

rounded;  dense 

multi-slimmed 

very  dense; 
broader  than  tall 

Slender,  dark  reddish- 
brown  stems  with  small 
uioms  ai  DUQS 

larminal-ovoM,  scales; 
Uderal-kxated  at  axis  of 
fhom  with  smsllar  bud  on 

altemate 

R#do»i«r 
DoQwood 

Comus  sehbea 

broad  spreading 

multl^stemmed 

spreads  t>y 
undergroufMl 
stems;  loose 

stenoer,  aem  iwu 
with  lenticels 

ierminel«-hairv  flower!  r)Q 
bud  sticks  out  from  stem; 
lateral-vegetative  buds  are 
elonf^aled 

opposite  1 

Flowering 
Qulnc« 

Chaenomeles 
speciosa 

rounded;  irregular 

stiff  branches; 
twiggy 

open 

slender,  light  brown 
spines 

terminal-bounded,  scaly; 
lateral-small  oonica!,  scaly 

alternate 

Winged 

Euonymus  or 
Burning  Bush 

Euonymos 
alatuB 

upright;  flat  top; 
rounded 

dense;  upright 

multi*stemmed 

light  brown  with  corky 
ridges 

ternninal-small  with  4-6 

vvWW  W/Hlv«,  wail,  www, 

glabrous;  lateral-same 

opposite  to 
suty3DD0site 

Border 
Forsythia 

Forsythia  x 
int^nmdia 

rounded  with 
arching  branches 

arching,  upright, 
spreading 

normal  density 

4-sided,  yellowish  brown 
stems  with  lines  down 
Stem  ano  leniicois 

lateral-vegetative  and 

flowering,  k>ng,  pointed, 

HnttfArftH  lit  thA  nod  AS 

opposite 

Wax  Leaf  Privet 

UgustTBum 
japonicum 

upright  to 
spreading  round 

upright  to 
spreading 

multi*stemmed 

buds  and  stems  at 
nearly  ngnt  angles  to 
branchtets;  hairy, 
slender 

lateral-small  conical,  scaly 

opposite 

Nandina 

Heavenly 

Bamboo 

Nandina 
domeBtica 

upright,  irregular 

unbranched 
stems;  strongly 
vertical 

spread  by 
rhizomes 

upright,  rough  dark 
brown  bark  with  vertical 
lines 

not  applicable 

alternate 

Scarlet 
Firethorn 

Pyracantha 
coccinea 

upright;  rounded; 
irregular 

stiff;  upright 

open  if  unpruned 

giossy  Drown  wiui 
thorns 

tArmin^— smsll*  Isteral-^ 

alternate 

Rotegoid 
Pussy  Willow 

Salix 

gracilistyla 

rounded 

low  branching 

broad 

rather  slender,  light 
yeiiow-^reen  siems 

temninal-absent;  lateral- 
1  /V  oblono  rounded  ki 
apex;  pubescent;  flattened 
against  stem 

alternate  H 

vSllllvvlMw 

Spirea 

Soiroa 
vanhouttei 

rounded  v^*th 

pendulous 

branches 

ascending 
branches  arching 
to  ground 

dense;  compact 

slender,  brown, 
rounded,  glabrous 
stems 

terminal-small;  lateral- 
small 

alternate  1 

Common  Uiac 

Syringa  vuigaris 

upright,  irregular; 

muKi-stemmed; 

leggy 

upright  leggy, 
spreading 

upright 

leaf  scars  not  connected 
by  stipular  lines;  stout 

terminaMarge  dual;  lateral- 
angular  with  scales  in 
pairs 

opposite 
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Table  4.1  •  Rowering  Shrub  Identification  continued 


VENATION 

TYPE  OF  LEAF 

LEAF  SHAPE 

MARGIN  SHAPE 

TIP  SHAPE 

BASE 
SHAPE 

LEAF  COLOR 

BARK 

CHARACTERISTICS 

LEAF  SURFACE 

pinnatA 

1/2-1  1/2-  long; 
simple  in  dusttrt 

obovate  to 
spatulate 

entire 

rounded 

oblique 

medium  green; 
reddish  In  fall 

brown 

glabrous  uppersMe; 
glauoous  undereMe 

1  pinn«t« 

2*5"*  long;  simpio 

ovale  to  broad; 
ovate 

entire 

acuminate 

rourKled 

medium*giieen; 
purplish  in  fan 

red  in  winter 

glauoous  underekSe 

1  pinnate 

simple 

ovate  to  oblong;  1- 
3'  long 

sharply  serrate 

acute 

acute 

glossy,  dark  green; 
yellow  in  fall 

dark  grayish-brown 

histrous 

pinnate 

simple;  1-2"  long 

elliptic  to  obovate 

finely  serrate 

acuminate, 
acute 

cuneate 

dark  green;  brilliant 
red  in  fall 

green  wfien  young; 
turning  gray  with  age 

smooth 

pinnate 

3-5'  long;  simple 

narrowly  ovate- 
elliptic 

dentate  in  upp^r 
pan  of  leaf « 
entire  on  bottom 
haH 

acute 

cuneate 

medium  green; 
tKonze  in  fall 

yellowish  tKown 

smooth 

pinnate 



simple;  1-2  1/2" 
long 

elliptic-oblong, 
Ovate 

entire 

acute 

cuneate 

glossy,  dark  green 

medium  gray, 
smooth 

pubescent  underside  1 

1  pinnate 

2-3  times 
compound;  up  to 
30'  long 

leaflets-ovate;  1-2" 
long;  1/2-r  wide 

entire 

acute 

acute 

medium  green; 
bright  red  In  fall 

rough  dark  brown 
with  vertical  lir>es 

smooth 

pinnate 

simple;  1-11/4" 
long 

narrow  elliptic  to 
lanceolate 

lightly  serrate- 
crenate 

acute 

cuneate 

glossy,  dark  green 

dark  brown 

smooth 

pinnate 

simple;  1  1/2-4" 
long 

lanceolate 

serrate 

acuminate, 
pointed 

cuneate 

bluish-gray 

rklged  and  furrowed 

glaucous  and  silky 
undsrside 

pinnate 

simple 

ovate  to  obovate; 

3/4-1  1  !T  lona 

toothed  often 
lobed 

pointed 

tapering 

pale  k>luish-green; 
bronie-yelkyw  in  fall 

dark  grayish-brown; 

9*  II  WIS  Wf  1  ViVlWl  WwWU 

glat>rous 

pinnati) 

2  5"  long;  simple 

ovate  to  broad; 
ovate 

entire 

acuminate 

cordate 

dark  green,  no  fall 

ook>r 

dark  gray  to  gray- 
brown 

ERIC 
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Lesson  4:  Identifying  Shrubs 


EVERGREEN  SHRUBS 
Buxus  microDhvtIa  •  Korean  boxwood  or  littleleaf  boxwood 
Euonvmus  kirutschovlcus  -  spreading  euonymus 
Ilex  crenata  "Hellerl'  -  Japanese  holly 
Junloerus  chinensis  'HetzH  '  -  hetzll  juniper 
Junipems  chlnensis  'Phltzerlana'  -  phltzer  juniper 
Mahonia  aaulfolium  -  Oregon  grape  holly 
PInus  mugo  -  mugo  pine 
Rhododendron  catawblense  -  catawba  rhododendron 
Taxus  cusDidata  -  Japanese  yew 
Thuja  occldentalls  -  Eastern  or  American  arborvltae  or  white  cedar 
Vlt^^imum  rhytidophullum  -  leatheiieaf  viburnum 


Table  4.2  -  Evergreen  Shrub  Identification 


COMMON  NAME 

BOTANICAL 
NAME 

FORM 

BRANCHING 
HABIT 

uKUW  1  n  rMM>i  1 

0 1  ClVi 

LEAF  1 
ARRANGEMENT  | 

KoTMo  Boxwood 
Of  UttMoaf 
Boxwood 

Buxus 
mictophylla 

connpact; 
rounded 

dense 

compact; 
spreading 

slender;  green 

terminal-small,  ovoid 

opposite  H 

1  SpcMdlng 
1  Euonymut 

£uonyfnu$ 
kiAutschovica 

broadly  oval 

broad  spreading 

muiVi-siemmeo, 
will  Climb  like  a 
vine 

rounded 

terminal—conical  sharo* 
pointed;  greenish,  tinged  with 
red  in  winter 

opposite  II 

y  Jap4n«»e  Holly 

Ifex  cranata 
'Helfeh' 

compact;  dense; 
rounded 

multi-branched; 
twiggy 

d^nse.  compact 

slender  green 

terminal-small, 

i  .A^i.^ni^uou^*  lafprAl-'fimall 

alternate 

Hetzii  Juniper 

Junipercus 

chinensis 

'Hetzir 

spreading 

45*  branch  angle 

dense-compact; 

irregular; 

spreading 

stout,  ragged  bark 

terminal-small 

cross  arrange- 
ment when 
iewed  from  end 

'  twio 

Pfttzer  Juniper 

Juniperus 
chinensis 
'PTitzehana' 

wide  spreading 

pendulous  at  tip; 

horizontal 

branching 

dense,  compact 

stout;  ragged  bark 

terminal-small 

>s  arrange- 
ment when 
viewed  from  end 
of  twig 

Oregon  Grape 
Holly 

Mahonia 
aquifolium 

upright;  irregular 

upright 

irregular,  open, 
straggly  habit 

roundish,  stout;  leaf 
scars-narrow,  lf**  v, 
nail  encircling  iiio 
stem 

terminal-targe,  oval  shape 
with  6  scales;  lateral-smal! 

alternate 

Mugo  Pine 

Pinus  mugo 

mounded 

broao  spreading 
oushy 

spreading 

short  without  down 

lUlllHIU,  UlUWIi 

blackish-browp 

terminal-1-4  to  1/2"*  oblong 
bud  with  reddish -brown 
scales,  encrusted  with  resin; 

2  in  a  bundle, 
may  last  for  5 
years 

Catawba 
Rhododendron 

Rhododendron 
catawbiense 

rounded 

low  to  ground 

♦Mier  than  wide 

brown  with  age 

terminal-large  flower  buds; 
lAt^rtfil--lArfifi  1  /2"  lono  scalv 
pointed,  yellowlsh-green 

alternate 

Japanese  Yew 

Eastern  or 
American 
Arborvitae;  White 
Cedar 

Taxus 
Cuspidata 

broad  oval; 

compact; 

irregular 

upright-spreading 

dense^ompact; 

irregular; 

spreaoing 

green  turning 

reddish'brovvn 

termlnal-ovoid,  oblong; 
laterai*-oval  to  oblong, 
chestnut  brown,  overlapping 

spirally  arranged 

Thufa 

occidentafis 

pyramidal 

short  ascending 
branches  to 
ground 

upright; 

horizontal  sprays 

alternate, 
compressed,  flat 
stems 

not  important 

overlapping 
scales 

Leatherleaf 
V^^'urnum 

Viburnum 
rhytidophyllum 

upright;  oval  to 
rounded 

loosely  branched, 
upright 

upright;  strongly 
multi'Gtemmed 

gray  to  br^^A^n  with 
pubescence,  older 
stems  be'^ome 
glabrous 

terminal-large  1/2"  oblon<i, 
fuzzy  buds;  lateral-large, 
rusty-colored,  vegetative 
buds;  1  1  /2-2"  flowering  budo 

opposite 

Table  4.2  -  Evergreen  Shrub  Identification  continued 


1  VENAr 
1  TION 

TYPE  OF  LEAF 

t£AF  SHAPE 

MARGIN 
SHAPE 

TIP  SHAPE 

BASE  SHAPE 

LEAFCXXOR 

BARK 

CHARACTERISTICS 

LEAF  SURFACE  1 

pinnate 

gimple;  1/2-1" 
long 

obovate 

entire 

rounded 

cuneate 

green;  yellow  to 
brownish-yellow  in 
winter 

light  tan 

smooth  1 

pinnate 

simple;  2-3'*  long 

broad^lliptic  or 
obovate 

crenate- 
serrate 

acute  to 
obtuse 

cuneate 

gre«n;  nisty-green  in 
winter 

green  stems  with  age; 
changing  to  gray-tKOwn 

smooth  II 

H  pinnate 

simple;  1/2-1 
1/4"  long 

obovate  to  oblong 

cren^e- 
sen'ate 

obtuse 

acute  to  broad- 
curteate 

dark  green 

green  young  stems 
maturing  to  yellow-brown 

glabrous  1 

not 

important 

needle  and  awl 

scate-tike;  a  few 
awl-shaped 

smooth 

pointed 

rounded 

blue-yreen 

dark  brown,  splitting, 
peeling 

glaucous 

not 

important 

scale  and  awl- 
like 

juvenile-awl* 
shaped;  adult- 
scale-like,  obtuse^ 
thickened 

smooth 

pointed 

rounded 

gray-green 

dark  brown;  splitting, 
peeling 

glaucous 

pinnate 

compound;  5-9 
leaflets;  6-10** 
long 

ovate  to  oblong- 
ovate 

sinuately 
soinv'dAntate 

acute 

rounded- 
truncate 

dark  green;  holly-like; 
purplish-bronze  in  fall 

light  brown 

smooth /shiny;  stiff 

parallel 

in  pairs  of  2;  Z* 
long 

rigid,  curved 

finely 
toothed 

short,  blunt, 
horny  point 

rounded 

medium  green 

brow^ 

stomatlc  lines  on 
tx)th  surfaces 

pinnate 

simple;  2-5"  long 

elliptic  to  oblong 

entire, 
smooth 

obtuse, 
cuspidate 

rounded 

dark  green;  yellow* 
green  underside 

rusty 

glabrous;  leathery 

parallei 

needle;  1"  long 

linear;  usually  2 
ranked 

entire 

cuspidate 

rounded 

dark  green;  yellowish 
underside 

reddish-brown 

smooth 

not 

important 

scale-IIke, 
abruptly  pointed 
on  main  axis; 
glandular 

scale-like'  pointed 

not 

important 

pointed 

rounded 

dark  green;  brownish- 
yellow  in  winter 

reddish-  to  grayish-brc  i 

scaly 

oinnate 

simple;  2  T  long 

1 

ovate-oblong  to 
ovate-lanceolate 

entile 

acute  or 
obtuse 

rounded  or 
subcordate 

dark  green;  light  to 
white  on  undersido 

medium  grayish-  brown 

glabrous;  strongly 
wrinkled 
upperside; 
leathery 
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Lesson  6:  Identifying  Vines,  Ground  Covers,  and  Perennials 


This  lesson  draws  from  the  identifying  characteristics  discussed  in         PuSL^9^  '^"^  '*  ^'^^'^ 
Lessons  1  and  2.  Tables  5.1  and  5.2  contain  irrfonnation  necessary  to 
identify  selected  vines,  ground  covers,  and  perennials. 


When  identifying  these  plants,  the  stems  are  often  an  insignificant 
characteristic.  Many  perennials  do  not  have  stems.  Instead,  their 
leaves  grow  directly  from  a  clump  or  crown  in  the  ground.  Many  times 
the  flower  is  the  most  significant  identifying  characteristic,  rather  than 
the  leaves.  Sometimes  the  form  of  the  plant  as  a  whole,  is  the  most 
significant  factor.  For  example,  lily  turf  grows  like  a  thick  dump  of 
grass  with  arching  leaves;  whereas,  silver  mound  grows  as  a  rounded 
mound  of  lacy,  silvery  leaves. 


Summary 

Vines,  ground  covers,  and  perennials  can  be  used  effectively  in  the 
landscape.  They  can  be  used  in  places  where  no  other  plant  can  be 
used.  To  make  the  best  use  of  them,  the  landscaper  must  be  able  to 
kJentify  those  that  have  characteristics  that  will  fit  intc  the  landscape 
design. 


Credits 


Burke,  Ken  ed.  All  About  Ground  Covers.  San  Francisco,  OA:  Ortho 
Books  (Chevron  Chemical  Co.),  1982. 

Sinnes,  Cert  A.  All  About  Perennials.  San  Francisco,  CA:  Ortho 
Books  (Chevron  Chemical  Co,).  1981. 

Still,  Steven.  Herbaceous  Ornamental  Plants.  Champaign.  IL:  Stipes 
Publishing  Co.,  1980. 

University  Extension  Agricultural  Publications.  University  of  Missouri- 
Columbia. 


a)  6629:  lowering  Annuals:  Characteristics  and  Culture 

b)  6650:  Flowering  Perennials:  Characteristics  and  Culture 
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Lesson  5:  Identifying  Vines,  Ground  Covers,  and  Perennials 


GROUND  COVERS  AND  VINES 
A)Liqa  reptans  •  ajuga  or  bugleweed 
Qglggtrus  scandens  -  American  bittersweet 
Coronllla  varls  -  crown  vetch 
Euonymus  fortunel  'Radlcans*  -  bigleaf  wlntercreeper 
Hedra  helix  -  English  Ivy 
Junlperus  horlzontalls  -  creeping  juniper 
Lonicera  [aponlca  'Halliana'  -  Hall's  honeysuckip 
Vinca  minor  -  creeping  myrtie  or  periwinl<le 
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Table  5.1  -  Ground  Cover  and  Vine  Identification 


COMMON  NAME 

BOTANICAL  NAME 

FORM 

BRANCHING  HABIT 

GROWTH  HABIT 

STEM 

LEAF 
^ARRANGEMENT 

VENATION 

Ajugaor 
BugkwMd 

Ajuga  reptans 

irregular 

grows  in  a  dump 

mat-like  ground  cover 

roots  form  along 
stems;  square 
fk>wer  stems 

opposite 

pinnate 

AiMrtcan 
BHt»rtwMt 

Celastrus  scandens 

irregular 

spreading 

twining  vine;  woody 
vine 

not  important 

alternate 

pinnate 

Crown  Vetch 

Coronilla  vans 

sprawling 

prostrate  or 
ascending  stems 

vine-like  herb 

brown  in  winter; 
green  in  growing 
season 

leaflets  opposite 



pinnate 

Bigleaf 

Wint«rcra«per 

Euonymus  fortunei 
"Radicans" 

irregular 

irregular;  erect, 
dense  branches 

trailing  or  climbing 
evergreen  vine 

green-purple,  gray 
with  age 

opposite 

pinnate 

English  Ivy 

Hedra  helix 

irregular 

spreading 

trailing  on  the  ground 
or  climbing  by  aerial 
rootlets;  woody  vine 

.  3ddi$h 

alternate 

pinnate 

Creeping  Juniper 

Juniperus  horizontalis 

prostrate 

semi^pright  or  low 
irregular  spreading 

erect  uailing  habit 

not  important 

flattened  ck>se  to 
stem,  overlapping 

NA 

Honeysuckle 

Valliana" 

itfA^t  lift r 

irroguiar 

spreaaing 

climbing;  woody  vine 

sienoer,  nairy 

c^posfio 

Creeping  Myrtle 
or  Periwinkle 

Vinca  minor 

mat-forming 

irregular 

trailing 

slender*  arching, 
drooping  green 

opposite 

pinnate 
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Table  5.1  -  Ground  Cover  and  Vir>e  Identification  continued 


1  TYPE  OF 
LEAF 

LEAF  SHAPE 

MARGIN  SHAPE 

TIP  SHAPE 

BASE  SHAPE 

LEAF  COLOR 

LEAF  SURFACE 

UNIQUE  CHAR- 
ACTERISTICS 

simple 

basal--oblong»  elliptic 
or  ovate;  uppers- 
elliptic  or  ovate 

entire  wavy  or  blunt 
seriate 

rounded 

narrowed  to 
petiole 

shiny  green,  burgundy 

smooth 

NA 

simple 

elliptic  to  obovate,  1 
3/4"  to  4  1/2"  long, 
up  to  2  1/4"  wide 

toothed,  lightly 
serrate 

acute 

rounded 

bright  yellow  in  fall 

smooth 

NA 

compound 

leaflet-oblong  to 
obovate.  1/2"  long 

entire 

rounded 

rounded 

gray-green 

smooth 

NA 

simple 

1  1/2"  to  2"  long, 
elliptical;  1/2  to  1  1/2 
"  wide 

wavy,  smooth  to 
slightly  crenate  or 
serrate 

acute 

cuneate 

dark  green 

smooth  shiny 

aerial  roots;  large 
terminal  buds  with 
sharp  points 

simple 

juvenile-d-S  lobes,  2- 
5"  diameter;  mature- 
less  lobed 

lobed 

acute 

rounded 

mature-deep  green  upper* 
side  yellow^reen  under- 
fiidA*  vounO'-liQht  oraan 

pubescent  on 
underside 

NA 

needle-like 

scale-like  and  awl-like 

NA 

pointed 

rounded 

blue-green  to  greenish; 
purple  in  winter 

NA 

NA 

simple 

Ovate  to  oblong,  1 
1/2"  to  3"  long 

smooth 

acuminate 

rounded 

dark  green 

hairy  on  both  sides 

NA 

simple 

1/2"  to  1  1/2  "long; 
1/2"  wide;  elliptic  to 
lanceolate 

entire 

acute 

acute 

blue-green 

glossy,  wavy  upper 
surface 

NA 
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Lesson  5:  Identifying  Vines,  Ground  Covers,  and  Perennials 


PERENNIALS 
Artemisia  schmldtlana  •  sRver  mound 
AstHbe  X  ardendsil  •  false  spirea  astlbe 

AquBeala  hybrids  -  columbine 
Chrysanthemum  hybrids  -  garden  mum 
Coi^oosis  lancedata  -  coreopsis 
HemerocalHs  hybrids  -  day  lily 
Hguphgrg  g^nquln^a  -  coral  bells 
Hosta  species  -  plantain  lily  or  hosta 
LIriope  spicata  -  lily  turf 
Phlox  subulata  -  creeping  phlox 
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Table  5.2  -  Perennial  Identification 


1  COMMON  NAME 

BOTANICAL  NAME 

FORM 

BRANCHING  MABIT 

GROWTH  HABIT 

STEM 

1  cac 

ARRANGEMENT 

vcrvM  iwni 

1  Silver  Mound 

Artemisia 
schmidtiana 

rounded  mound 

upright 

rounded  mound 

alternate 

FalM  SpirM 
AttiilM 

Astilbe  X  arcl0n€l$!i 

erect 

upright 

rounded  habit  with  spiked 
flowers 

wnonea 

piniittio 

Cdumblnt 

Aquilegia  hybrids 

erect  stenns 

erect 

several  stems  rising  from 
a  thickened  root  stock; 
flowers  rise  above  foliage 

whofled 

palmate 

Garden  Mum 

Chrysanthemum  x 
monfolium 

columnar  to  round 
mound 

rounded;  erect 
stems 

rounded  habit 

alternate 

pinnaio 

Coreopsis 

Comopsis 
lancBolata 

irregular,  upright, 
sprawling 

upright,  sprawling 

upright,  sprawling 

opposite 

pinnate 

Day  Uly 

HemerocalU$ 
hytyhds 

rounded  with  upright 
flower  stalks 

upright,  arching 
branches 

mound-tike  shape  of 
foliage 

NA 

grow  Trom  a 
dump  at  base 

Coral  Bolls 

Heuchera 
sanguinea 

rounded  clump  with 
upright  flower  stalks 

upright 

rounded  clump 

hairy;  reddish 
color 

grow  from  the  root 
staiK 

palmate 

Plantain  Lily  or 
Hotta 

Hosta  species 

rounded  mound 

upright 

upright,  arching  leaves; 
spike  flowers 

NA 

grow  Trom  ciump 
at  base 

1  II w  Turf 

denfia  arsss-liks  mat 
or  clump 

upright,  arching 

upright,  arching;  forming 
a  dense  mound 

no  aboveground 
stem  showing 

grow  from  clump 
at  base 

parallel 

Creeping  Phlox 

Phtox  subulata 

i 

prostrate  mound, 
dense 

irregular 

mat  forming 

opposite  in  pairs 
or  alternate; 
crowded 

pinnate 
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Table  5.2  -  Perennial  Identification  continued 


f— "  — == 

1  TYPE  OF  LEAF 

LEAF  SHAPE 

MARGIN  SHAPE 

TIP  SHAPE 

BASE  SHAPE 

LEAF  COLOR 

LEAF  SURFACE 

UNIQUE  CHAR- 
ACTcRISTlCS 

compound  twioo 
ptimately  divided 
into  linear  segments 

1  3/4"  long,  linear 

smooth 

acute 

narrowing  Into 
petiole 

eilvery-white 

sitvery-white; 
hairs;  velvety 
texture 

NA 

simple  or  twice  or 
thrice  compound 

leaflets-ovate  to 
oblong 

doubly  serrate 

acute 

rounded 

dark  green  or  bronze 

smooth 

NA 

twice  or  thrice 
compound 

leaflet-wedge 
shaped  to  nearly 
round 

notched 

deeolv 
Incised 

yviiow^ivvn 

smooin 

KJA 

iNA 

lower-pinnate 
compound;  upper- 
simple 

upper-lanceolate  to 
ovate,  3"  long  or 

t>t  1  ItlllBl 

i           -■  — 

upper-lobed  1  /3  to  1  /2 
depth  of  blade;  lobes 
entire  or  coarsely  toothed 

acute 

jnded 

upper  surface-green 
to  gray;  underslde- 
gray-green 

underside 
pubescent 

strongly 
aromatic 

compound 

needle-like 

smooth 

pointed 

dark  green 

smooth 

simple 

strap-like,  ^ear, 
sword  shape 

smooth 

grass-like, 
pointed 

narrows  toward  basal 
clump 

bright  green 

smooth 

NA 

simple 

reniform 

lobed  serrate 

round 

uain,  ufigni  gro^n, 
some  with  silver 
markings 

hairy 

KJA 

INA 

simple 

varies  with  species 

smooth  to  wavy 

acuminate 

forms  tube-shaped 
stalk;  narrows 
towards  basal  clump 

NA 

smooth 

flower  stalks 
have  bell- 
shaped  flowers 

simple 

linear,  wide,  8"  to 
20"  long;  1/4**  wide 

minutely  serrate 

acute 

narrows  tovrards 
basal  cluHTip 

NA 

smooth 

NA 

simple 

linear  subulate  up 
to  r  long;  needle- 
iike 

ciliate 

pointed 

narrowing  to  stem 

dark  green 

smooth 

stiff  leaves, 
close  together 
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there  are  three  families  In  the  order  of  Monocots,  These  are 
cyperaceae  -  sedges,  which  are  characterized  by  triangular  shaped 
stems  in  cross  section,  and  are  solid  with  pith;  juncacaea  -  rushes  or 
reeds,  which  are  characterized  by  a  round  stem  with  a  springy  pith 
inside;  and  poacea  -  grasses,  which  are  characterized  by  a  round 
stem,  usually  hollow  or  with  pith  with  two  leaves  opposite  each  other. 
In  turf  Identification  only  cyperaceae  and  poacea  are  important.  See 
Figure  6.1. 


Figure  6.1  -  Cyperaceae  and 
Poaceae 


The  family  of  grasses,  Poacea,  will 
be  discussed  here.  Grasses  are 
difficult  to  identify  in  their 
vegetative  state.  But  since  many 
grasses  do  not  flower  untH  late  in 
the  season,  it  is  often  necessary  to 
Identify  the  grass  by  vegetative 
characteristics  earlier  in  the 
season.  In  order  to  apply  correct 
cultural  practices  such  as  mowing, 
fertilizing,  pest  treatment,  and 
disease  prevention,  the  landscaper 
must  know  what  the  plants  are. 

Structural  Parts  of  a  Grass 


The  parts  of  a  grass  plant  include  the  roots,  node,  internode.  leaf 
Wade,  collar,  auricle,  ligule,  leaf  sheath,  cull  (stem),  and  flower.  See 
Figure  6.2. 

Identifying  Characteristics 

Roots  -  The  root  systems  differ  between  annual  and  perennial  grasses. 
An  annual  usually  has  a  weak,  fibrous,  root  systom  that  pulls  out  of  the 
ground  easily  without  tearing  the  top  from  the  roots.  A  perennial 
usually  has  a  strong  fibrous  root  system  and  may  or  may  not  have 
rhizomes.  It  does  not  pull  from  the  ground  without  breaking  away 
from  the  roots  and  rhizomes. 
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Lesson  6:  Identifying  Characteristics  of  Grasses 


Unit  III  -  Identification 


Figure  6.3  -  Leaf  Shapes 


tapering 

to  tip        boat-shaped  tip  parallel-sided 


narrowed 
to  base 


Leaf  Shape  -  The  leaf  offers  several  Identifying  characteristics.  The 
width,  length,  and  hairiness  of  the  blade  differ  in  each  genus  and  also 
vary  with  the  environment.  The  leaf  blade  shape  and  the  leaf  tip  shape 
are  more  definitive  identifying  characteristics.  See  Figure  6.3  for 
examples  of  those  shapes. 

CoHar  -  The  collar  on  a  grass  blade  is  the  external  narrow  band  found 
in  the  place  where  the  blade  and  the  sheath  join.  It  can  form  different 


Figure  6.4  -  Collars 


broad 


oblique 


narrow 


hairy 


divided 


margins  hairy 
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Figure  6.5  -  Leaf  Bud  Arrangements 


rolled  in  the  bud     folded  in  the  bud 


shapes,  have  different  colors,  and  be  with  or  without  hair.  Figure  6.4 
shows  the  different  collar  shapes. 

Venation  -  Venation  is  the  arrangement  of  the  leaves  in  the  bud  shoot. 
There  are  two  ways  the  leaves  are  arranged;  folded,  or  rolled.  To 
determine  which  arrangement  exists,  look  at  the  way  the  new  leaf 
naturally  emerges  from  sheath  or  find  the  last  fully  emerged  leaf  and 
cut  the  sheath  just  below  the  collar.  See  Figure  6.5  for  leaf  bud 
arrangements. 

Sheath  -  The  sheath  is  the  part  that  encircles  the  stem  and  the  bud 
shoot.  Usually,  in  a  cross  section,  the  sheath  will  be  round  (or  nearly 
round)  if  the  bud  shoot  is  rolled;  and  flat  if  the  bud  shoot  is  folded. 
There  are  some  exceptions.  The  sheath  may  be  open  or  split,  closed, 
or  open  with  overlapping  margins.  See  Figure  6.6  for  examples. 


Figure  6.6  -  Sheaths 


Figure  6.7  •  Auricles 


large  small  absent 


Auricles  -  The  auricles  are  flap-like  appendages  at  the  top  of  the  leaf 
sheath  that  may  or  may  not  clasp  the  stem.  See  Figure  6.7  for 
examples, 

Ligule  -  The  ligule  is  the  upright  projection  of  tissue  at  the  internal 
junction  of  the  blade  and  the  sheath.  The  shapes,  texture,  and  length 
are  usually  the  same  in  each  species.  They  do  not  vary  much  based 
on  environment.  The  ligule  shapes  are  found  in  Figure  6.8. 

Inflorescence  -  The  inflorescence  or  seed  head  of  a  grass  can  help  in 
identifying  grasses.  There  are  three  arrangements  of  flowers.  These 
are  spike,  raceme,  and  panicle.  Panicle  is  the  most  common.  This 


Figure  6.8  -  Ligules 


acuminate       acute       rounded      truncate  absent 


Lesson  6:  Identifying  Cliaracteristics  of  Grasses 


Figure  6.9  -  Inflorescence 


spike  raceme  panicle 


inflorescence  is  triangular  ii .  shape  with  small  seeding  branches  off  the 
main  stem  holding  the  splklets.  This  spi*<let  is  made  up  of  one  or  more 
flowers.  See  Figure  6.9  for  details. 

Summary 

The  Poacea  family  of  grasses  are  the  most  often  used  lawn  cover. 
Various  species  have  specific  requirements  and  need  different  types  of 
care.  In  order  for  landscape  maintenance  workers  to  give  the  proper 
care  they  must  be  able  to  identify  one  grass  species  from  the  other. 
The  leaf  Wade,  coilar,  auricle,  ligule,  leaf  sheath,  and  sometimes  the 
flower  are  the  keys  to  identifying  grass  species. 

Credits 

Kucera.  Clair  L.  The  Grasses  of  Missouri.  1sted.  Columbia,  Missouii: 
Curators  of  Uf^C.  1961. 

Diecker,  William  W.  Grasses  and  Grasslike  Plants  of  Cultivated  Fields 
and  Pastures  in  Missouri.  Identification  bv  Vegetative  Characteristics. 
1st  ed.  Columbia.  Missouri:  UMC  -  Integrated  Pest  Management 
Program.  1980. 
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Scott's  Professional  Turf  Manual.  Marysvlle,  Ohio:  UM  Scott  and 
Sons.  Co..  1981. 

lngeis.JackE..  Qmamental  Hortlciiturfl:  Principles  and  Practices.  1st 
ed.  Albany:  Delmar  Publishing  Co..  Inc.,  1985. 
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There  are  six  major  turfgrasses  that  are  commonly  used  In  Missouri. 
Landscapers  should  be  familiar  with  identifying  characteristics  of  each. 

Bermudaqrass  -  Bermudagrass,  Cvnodon  dactvlion.  Is  an  aggressive, 
warm-season,  perennial  grass  spreading  by  stolons  and  rhizomes.  It 
is  a  fine-textured,  dark,  blue-green  grass  that  fomis  a  tightly  knit  turf. 
It  naturally  grows  to  12  Inches  In  height.  The  leaf  bud  arrangement  is 
mostly  folded.  The  blade  tip  is  sharply  pointed,  tapering  to  the  tip. 
The  blade  is  either  flat  or  folded.  The  collar  is  nan-ow  with  hairs  on  the 
edge;  the  auricle  is  absent;  the  ligule  has  a  fringe  of  hairs  fused  at  the 
base;  the  s'leath  is  slightly  flat  with  tufts  of  hair  at  the  base  of  the 
plant;  and  the  upper  ones  are  rounded  and  smooth  with  overlapping 
margins.  The  inflorescence  Is  spiked.  See  Figure  7.1. 


Figure  7.1  -  Bermudagrass 


Lesson  7:  Identifying  Grasses 


Zoysia  grass  -  Zoysia  grass.  Zovsia  japonlca.  is  a  perennial,  wann- 
season  grass  spreading  stolons  and  short  rhizomes,  it  is  a  fine- 
textured  grass,  dark  in  color,  and  fomis  a  dense  turf.  It  naturally 
grows  to  12  inches  In  height.  The  leaf  bud  arrangement  is  rolled.  The 
blade  tip  is  short  and  pointed.  The  blade  is  scattered  with  long  hairs 
and  is  flat.  The  collar  is  indistinct  with  hairy  margins;  the  auricle  is 
absent;  the  ligule  has  a  fringe  of  hairs;  and  the  sheath  Is  round  and 
smooth  with  hairs  at  the  top  and  split.  The  inflorescence  Is  spiked. 
See  Figure  7.2 

Perennial  ryggrggs  -  Perennial  ryegrass,  Lollum  perenne.  is  a  short- 
lived, perennial  grass  with  a  fibrous  root  sys  em  lacking  stolons  or 
rhizomes.  It  Is  a  medium-  to  coarse-textured,  dark-green  grass.  It 
naturally  grows  to  a  height  of  20  inches.  The  leaf  bud  arrangement  is 


Figure  7,2  -  Zoysia  Grass 
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Unit  HI  -  Identification 


Figu'-e  7.3  -  Perennial  Ryegrass 


folded.  The  blade  is  flat,  peeled  below,  and  glossy  on  the  bottom. 
The  blade  tip  is  pointed,  tapering  to  lha  bp;  the  collar  is  broad  and 
distinct;  the  auricle  is  large  and  claw-like;  the  ligule  is  membranous 
and  entire  or  it  may  be  toothed,  rounded  to  acute;  and  the  sheath  is 
open,  flat,  and  almost  round  and  smooth.  The  inflorescence  is  spiked. 
See  Figure  7.3. 

Red  F^escue  -  Rod  fescue,  Festuca  rubra,  is  a  cool-season  perennial 
forming  bunches.  It  is  a  fine-textured,  dark-green  grass.  It  naturally 
grows  to  8  inches  in  height.  The  leaf  bud  arrangement  is  folded.  The 
blade  tip  is  pointed  and  needle-like.  The  blade  is  flat  and  thick  with  a 
thick  midrib.  The  collar  is  indistinct  and  narrow;  the  auricle  is  absent; 
the  ligule  is  indistinct,  truncate,  smooth,  and  entire;  and  the  sheath  is 
round,  smooth,  and  split.  The  inflorescence  is  raceme.  See  Figure 
7.4. 


Figure  7a  -  Red  Fescue 


Tall  fescue  -  Tall  fescue,  Festuca  arundinacae.  is  a  cool-season, 
perennial  grass  that  spreads  by  rhizomes  and  stolons  forming 
bunches.  It  is  a  medium-  to  coarse-textured,  medium-green  grass  that 
has  a  tendency  to  form  clumps.  It  naturally  grows  to  24-36  inches. 
The  leal  bud  arrangement  is  rolled;  the  blade  tip  is  parallel-sided;  the 
blade  ir>  flat-ridged  above  and  wide;  the  edges  are  rough;  the  collar  is 
hairy,  broad,  and  very  distinct;  the  auricle  is  blunt  to  absent  with  hairs 
on  the  margin;  the  ligule  is  indistinct  and  blunt;  and  the  sheath  is 
round,  smooth,  and  split.  The  inflorescence  is  raceme  See  Figure 
7.5. 

Kentucky  bluearass  -  Kentucky  bluegrass,  Poa  oratensis,  is  a  cool- 
season  perennial  with  slender  rhizomes  and  tillers  forming  a  dense 
sod.  It  is  medium-textured  with  a  blue-green  color.  It  naturally  grows 
to  ?  height  of  12-24  inches.  The  leaf  bud  arrangement  is  folded;  the 
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Figure  7.5  -  Tall  Fescue 


blade  tip  is  boat^-shaped  and  smooth;  and  the  blade  Is  V^-shaped  with 
a  peeled  bottom  and  smooth.  The  collar  is  medium  with  slight  hairs; 
the  auricles  a'^e  absent;  the  ligule  is  membranous,  long,  truncate, 
entire,  and  smooth;  and  the  sheath  is  smooth  and  split.  The 
inflorescence  is  panicle.  See  Figure  7.6. 

Table  7.1  pi-ovides  identifying  characteristics  of  the  six  major 
turfgrasses  used  in  Missouri. 

Summary 

Since  there  are  six  major  turfgrasses  commonly  used  in  Missouri,  it  is 
helpful  for  the  landscaper  to  know  the  identifying  characteristics  of 
each. 


Lesson  7:  Identifying  Grasses 


Figure  7.6  -  Kentucky  Bluegrass 


Credits 

Diecker,  William  W.  Grass  and  Grasslike  Plants  of  Cultivated  Fields 
and  Pastures.  Identified  bv  Vegetative  Characteristics.  1st  ed. 
Columbia,  MO:  UMC  *  Integrated  Pest  Management  Program.  1980. 

Ingles,  Jack  E.  Ornamental  Horticulture  Principles  and  Practices.  1st 
ed.  Albany:  Delmar  Publishing  Co.,  Inc.,  1985. 

Kucera.  Clair  K.  The  Grasses  of  Missouri.  1st  ed.  UMC  Curators, 
1961. 

Martin,  Edward  C,  Jr  Landscape  Plants  in  Design.  Westport, 
Connecticut:  AVI  Publishing  Co..  Inc..  1983, 
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Lesson  7:  Identifying  Grasses 


TURFGRASSES 
Cynodpn  dactylon  -  Bermudagrass 
Festuca  arundinacea  -  tall  fescue 

Festuca  rubra  -  red  fescue 
Lolium  perenne  -  perennial  ryegrass 
Poa  pratensls  -  Kentucky  Wuegrass 
Zoyzia  japonica  -  zoysia  grass 
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Table    .  -  Turfgrass  Identification 


COMMON  NAME 

BOTANICAL  NAME 

PICTURE 

GROWTH  HABIT 

TEXTURE 

COLOR 

NATURAL  HEIGHT 

Bermudagrats 

Cynodon  dactylon 

//////// 

M/ 

lino 

dftrk  blua^reen* 

12"  1 

Tall  Fatcue 

Festuca  amndinacea 

/  /  / 

inizomes  anG  sioions 

meoiUm  lO  coarse,, 

forms  clumps 

IllvUIUIIt  UIWH 

24-36*  1 

Red  Fascua 

Festuca  rubra 

bunch 

fino 

HarW  OfAAn 

8" 

Perennial  Ryegrass 

Lolium  perenne 

/  / 

bunch 

20" 

Kentucky  Bluegra&s 

Poa  pratensis 

/ 

w 

rnizomos  anu  uiicrs 

rnuuiurn 

hhiA-r*irAAri 

12-24" 

Zoysta  Grass 

Zoysia  japonica 

stolons  and  short 
rhizomes 

line 

dark  green 

12" 

n 
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Table  7.1  •  Turf  grass  Identification  continued 


BUD  LEAF 

ARRANGEMENT 

BLADE  TIP 

BLADE 

COLLAR 

AURICLE 

LIQULE 

SHEATH 

INFLORESCENSE 

folded 

sharply  pointed 
to  the  tip 

flat  or  folded 

narrow  with  hairs 
on  the  edge 

absent 

fringe  of  hairs 
fused  at  the  base 

slightly  flat  with 
tufts  of  hair  at  the 
base  of  plant; 
upper-  rounded, 
smooth, 
overlapping 

spike 

rolled 

parallel-sided 

flat,  ridged  &bove 
and  wide,  edges 
rough 

hairy,  broad 

blunt  to  absent 
with  hairs  on 
margin 

indistinct,  blunt 

round,  smooth, 
split 

racemic 

folded 

pointed  and 
needle-like 

flat  with  thick 
midrib,  thick 

Indistinct  and 
narrow 

absent 

indistinct  truncate, 
smooth,  entire 

round,  smooth, 
split 

racemic 

folded 

flat  keeled  below, 
glossy  on  bottom 

pointed;  tapering 
to  tip 

broad  and  distinct 

large  claw-like 

membranous, 
entire;  may  be 
toothed,  rounded 
to  acute 

open,  flat,  almost 
round,  smooth 

spike 

folded 

hoat-shaped  and 
smooth 

V-shaped,  reeled, 
bottom  smooth 

medium  w/slight 
hairs 

absent 

membranous, 
long  truncate, 
entire,  smooth 

smooth,  split 

panicle 

rolled 

^hnrt  anH  nnintpd 

flrit  srpftnrdd  with 
long  hairs 

inriistinrt  with 
hairy  margins 

absent 

fringe  of  hsirs 

rou  nd  smooth 
with  hairs  at  top, 
split 

spike 
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Tools  are  any  types  of  instruments  used  to  do  work.  They  are  a  vital 

part  of  horticulture,  particularly  in  the  landscape  and  turfgrass 
industries  where  they  are  regularly  used  in  the  installatbn  arxi 
maintenance  of  plants  and  grasses. 

Tool  identification 

Hand  tods  and  equipment  are  those  that  are  handheld  when  used. 
They  work  well  for  small  jobs  and  in  areas  where  larger  tools  cannot 
fit.  There  are  two  main  types  of  hand  tods  used  in  landscaping  and 
turfgrass  management.  These  are  cutting  tods  and  digging  tods. 
Figure  1.1  illustrates  common  tods  and  equipment.  Cutting  tods  are 
used  to  cut.  chop,  and  saw.  They  can  also  be  used  to  remove, 
remdd.  or  reshape  plants  and  grasses.  Digging  tods  are  used  to 
remove,  loosen,  turn  up,  and  turn  over  soil. 

Daily  Maintenance 

Tods  are  only  effective  if  they  are  kept  in  good  condition.  Besides 
routine  cleaning  of  tods  after  use.  periodic  maintenance  will  prdong 
the  life  of  these  tods.  Without  routine  maintenance,  tods  can  become 
dull  or  rusted.  If  not  well-maintained*  tods  will  need  to  be 
professionally  repaired,  resulting  in  unnecessary  expense.  Periodic 
reconditioning  of  tods  can  help  prevent  this  expense.  Restoring  wood 
and  metal  surfaces  as  well  as  sharpening  tods,  are  easy  methods  of 
maintenance  that  can  be  used  to  keep  tools  in  good  working 
condition. 

Restorinc  wooden  handles  -  When  wooden  handles  are  rough,  dry, 
and  splintered,  they  need  to  be  restored.  Dry  handles  should  first  be 
sanded,  then  rubbed  with  boiled  linseed  oil  using  a  soft  cloth.  When 
the  linseed  oil  becomes  dry,  rub  the  handle  briskly  with  another  soft 
doth. 

Restorino  metal  surfaces  -  In  restoring  metal  hand  tods,  the  main 
concern  is  preventing  rust.  Rust  forms  on  tools  when  the  metal 
surface  is  left  wet.  The  wet  metal  oxklizes  with  the  air  to  form  rust. 
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The  main  way  of  preventing  rust  is  keeping  all  metal  surfaces  dry.  If 
hand  tods  do  become  rusty,  wipe  the  metal  surface  with  a 
nonflammable  deaner  such  as  hot»  soapy  water  or  naval  Jelly  to 
remove  any  grease  or  oN  that  may  be  on  them*  Gasdioe  shoUd  nd 
be  used  to  dean  the  metal  surface  because  It  is  easBy  vaporized.  If 
the  njst  has  become  pitted  into  the  metal,  a  wire  brush  or  steel  wod 
can  be  used  with  the  nonflammable  deaner.  SUkx>n  cart)k]ibr  paper 
and  cVi,  such  as  light*  number  ten  oil.  can  be  used  to  shine  the  metat 
and  renxyve  scratches* 

Sharp*>nlnQ  tods  -  Tods  can  be  sharpened  with  files,  hand  stones, 
sand  stones,  bench  stones  and  grinders.  The  edge  of  the  tod  will 
determine  which  sharpening  device  to  use.  The  edge  d  a  tod  can 
have  a  single  or  doude  Indine.  Examples  d  tods  with  a  single  indine 
are  knives,  shears,  and  saws.  These  tods  are  sharp  only  on  one 
edge.  Tods  that  have  a  doude  incline  are  sharp  on  two  sides,  such 
as  knives  and  axes. 

Sharp  tods  are  much  safer  than  dull  tods.  Less  pressure  is  needed 
in  order  to  make  a  cut.  A  dull  tod  has  a  cut  but  requires  more 
pressure  to  make  a  clean  cut. 

When  sharpening  tods,  remove  only  enough  of  the  metal  to  make  the 
tod  sharp.  Removing  too  much  metal  will  shorten  the  life  of  the  tod. 

Knives  that  are  serrated  should  be  taken  to  a  repair  store  for 
sharpening.  Straight  edge  knives  can  be  sharpened  with  a  grinder. 
The  grinder  will  remove  nicks  found  on  the  edge.  Knives  should  be 
held  with  the  edge  up.  moving  the  knife  t>ack  and  forth  across  the 
grinder.  Next  the  knife  needs  to  be  whetted.  Whetting  is  done  on  an 
oiled  hand  stone,  moving  the  knife  edge  first  across  the  stone  in  one 
direction.  The  knife  is  then  turned  over  and  moved  across  the  stone 
in  the  opposite  direction.  Whetting  makes  the  edge  even  and  sharp. 

Axes  and  hatchets  are  sharpened  at  a  70''  angle.  The  ax  or  hatchet 
is  moved  in  a  zigzag  fashion  across  a  grinding  wheel  mounted  on  a 
belt-driven  artx)r  to  remove  nicks  found  in  the  metal.  If  a  sharper  edge 
is  desired,  a  large  file  may  be  used  as  well.  Mower  blades  need  to  be 
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Figure  1.1  -  Common  Tools  and  Ec,uipment 


Lesson  1:  Hand  Tools  and  Equipment 


Figure  1.1  -  Continued 
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sharpened  at  their  original  angle.  The  blade  wHI  have  a  lat  edge  and 
a  cutting  edge.  A  mower  blade  needs  to  be  balanced,  having  the 
same  amount  of  metal  on  each  side  of  the  center.  If  a  blade  is  out  of 
balance,  it  causes  vibration  throughout  the  mower  which  can 
eventually  damage  the  entire  mower.  Hicks  in  the  Made  can  be 
removed  by  either  filing  or  grinding.  Clamp  the  blade  in  l  vice  and 
use  a  large  flat  file  to  restore  the  fiat  edge  side  of  the  blade.  The 
cutting  edge  is  sharpened  with  a  grinder  at  a  30*  to  40*  angle.  Each 
flat  edge  and  each  cutting  edge  should  have  the  same  number  of 
sfiarpening  strol(es  in  order  to  maintain  balance. 

When  worl<ing  with  digging  tools,  sharpen  the  previously  sharp  edge. 
With  shovels,  the  inside  edge  is  sharpened  leaving  the  bacl<  edge 
straight.  Digging  tools  can  be  sharpened  with  either  a  grinder  or  a  file. 
If  the  edge  has  been  turned  backward,  use  a  steel  hammer  to  reshape 
the  tool  before  sharpening. 

Safety 

Safety  is  important  when  worl<lng  with  tools.  It  is  best  not  to  wear 
loose-fitting  clothes.  Wear  eye  protection,  particularly  when 
sharpening  tods.  Wear  gloves  to  protect  hands.  One  should  always 
tell  another  person  when  and  where  they  are  working  when  working 
alone.  Be  conscious  of  where  others  are  working  when  using  tods, 
partlculariy  with  saws  and  axes,  to  prevent  any  accidents. 

Summary 

Hand  tods  and  equipment  are  useful  aids  in  the  landscape  and 
turfgrass  industries.  There  are  many  different  types  of  hand  tods  and 
several  have  a  specialized  uses.  Routine  care  and  maintenance  of 
ha.  id  tods  and  equipment  will  help  prdong  their  usefulness. 
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Power  tools  are  tools  that  operate  by  using  a  source  of  energy  such 

as  gasoline  or  electrical  current  They  are  a  big  asset  to  the  landscape 
and  turfgrass  industries  t>ecause  of  allowing  these  industries  to  woric 
at  larger  job  sites.  Using  hand  tools  at  a  large  job  site  would  be  too 
time-consuming.  Power  tools  can  do  the  work  more  quicMy  and 
economically. 


Identification 


There  are  numerous  gas  and  electric  powered  tools  used  in  the 
landscape  and  turfgrass  industries.  Gas  powered  tools  are  more 
common  than  electric  ones.  One  reason  for  this  is  that  at  some  wort< 
sites,  a  source  of  electricity  may  not  be  avaSabie. 

Gas  -  hand -operated  tools  -  The  following  list  includes  gas  powered 
tools  that  are  operated  by  hand. 


1.  Chain  sav/ 

2.  L^wn  nrK>wer 

3.  I^f  blower/vacuum 

4.  Rototiller 

5.  Lawn  aerator  (core  or  slicer) 

6.  String  trimmer 

7.  Edger 

8.  Hedge  trimmers 

9.  Walk-behind  mower 

10.  Dethatcher 

11.  Sod  cutter 

12.  Chipper/shredder 

13.  Trencher 

14.  Snow  blower 


Qag  -  large  equipment  -  Many  pieces  of  large,  gas  powered  equipment 
are  used  in  the  landscape  and  turfgrass  industries.  Several  are  listed 
here. 


1.  Tree  spade 
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2.  Stump  remover 

3.  Power  sweeper 

4.  SkM  kMder 

5.  Front  end  k>ader 

6.  Chipper 

7.  Snow  blade 

8.  Lawn  tractor 

9.  Foridift 

Electric  tools  -  The  following  electric  tods  are  sometimes  used  in  the 
landscape  and  turfgrass  industries. 

1.  Lawn  mower 

2.  Chain  saw 

3.  Hedge  trimmer 

4.  String  trimnier 

5.  Edger 

Maintenance 

Maintenance  includes  the  tasks  required  to  keep  power  tools  in  good 
woridng  order.  Ktointalnlng  power  tools  extends  the  usefulness  of  the 
tods.  There  are  a  number  of  routine  tasks  that  are  important, 
induding  checking  belts  and  chains  for  proper  tenston  before  using 
each  tod. 

Air  deaners  and  filters  -  Checking  air  deaners  and  filters  is  important 
in  maintenance  since  they  dean  dirt  and  dust  from  air  before  it  is 
mixed  with  fuel.  There  are  three  different  types  of  air  deaners  and 
filters:  ol  foam  dement,  oil  bath  deaner.  and  dry  type  element.  They 
should  be  deaned  at  least  after  every  25  hours  of  operation.  When 
working  In  extremely  dusty  conditions,  the  air  cleaners  and  filters 
should  be  deaned  before  25  hours  of  use.  Consult  the  owner's 
manual  for  each  power  tod  for  recommended  information  about 
maintaining  air  deaners  and  filters. 

Crankcase  oil  -  Crankcase  oil  is  important  in  four-cyde,  gasoline 
engines.  Oil  helps  to  lubricate,  cod.  seal,  and  dean  the  engine.  Oil 
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should  be  changed  at  the  beginning  of  the  season  before  the  tool  is 
used.  If  the  tool  Is  used  frequently,  change  the  oi  after  25  hours  of 
use.  It  is  best  to  drain  the  crankcase  when  the  engine  is  still  warm. 
If  the  engine  is  wamn,  the  dirt  and  cartxMi  which  accumulate  in  the  oil, 
will  remain  suspended  in  the  oil.  Draining  the  oH  at  this  time  helps 
remove  this  dirt  more  effectively. 

When  the  oil  has  completely  drained,  replace  the  plug  and  refill  the 
crankcase,  being  careful  not  to  overfill  It.  If  overfilled,  the  engine 
criinkcase  pressure  will  be  higher  than  normal.  If  it  is  too  high,  oil 
seals  can  become  damaged  causing  the  engine  to  use  oil  excessively. 
Oil  thickness  will  change  with  outdoor  temperatures.  The  colder  the 
temperature,  the  thicker  the  oil.  If  the  power  tool  is  used  in  colder 
temperatures,  be  sure  to  check  the  oil  frequently,  because  thick  oil  will 
not  travel  as  easily  through  the  engine  parts.  The  owner's  manual  for 
the  power  tool  may  indicate  to  use  a  lighter  weight  oil  such  as  10W30 
in  winter. 

A  two-cycle  engine  does  not  usually  use  crankcase  oH.  Instead,  the 
oH  is  mixed  with  the  gasoline.  Be  sure  the  proper  proportkjn  of 
gasoline  and  the  correct  oil  type  is  mixed.  Consult  owner's  manual  for 
each  power  tool  for  the  recommended  oil  to  use.  If  the  owner's 
manual  has  no  recommended  oil  mixture,  oil  should  be  mixed  16:1. 

Spgrk  plugs  -  Spark  plugs  should  also  be  checked  and  maintained. 
In  general,  after  100  hours  of  use,  they  should  be  changed.  To 
maintain  spark  plugs:  scrape  off  the  dirt,  soak  them  in  a  commercial 
solvent,  and  then  dry  them.  The  electrodes  should  be  filed  to  a  flat 
surface  and  regapped  to  manufacturer's  specifications.  Then  replace 
the  spark  plugs.  Consult  owner's  manual  for  each  power  tool  for  more 
specific  information  about  spark  plugs. 

Some  power  tools  only  need  to  be  adjusted  when  problems  arise. 
Other  problems  may  need  more  then  Just  an  adjustment.  If  this  is  the 
case,  the  power  tools  may  need  to  be  taken  to  a  repair  shop  for 
repairs.  Report  any  broken  or  damaged  equipment  to  the  teacher. 


Storage 

If  a  power  tool  is  properly  stored,  it  will  prot)abty  have  fewer  prot>lems 
when  next  used. 

When  storing  a  power  tool  for  a  month  or  less  follow  these  steps. 

1 .  Close  the  fuel  valve  and  drain  the  cartHiretor. 

2.  Fill  the  tank  with  gas. 

3.  Recharge  the  battery,  if  needad. 

The  following  steps  should  be  taken  when  storing  power  tools  for  more 
than  a  month. 

1.  Drain  the  fuel  tank  and  run  engine  until  dry. 

2.  Change  the  oil. 

3.  Clean  and  replace  the  filters  (e.g.,air,fuel).  Most  small  engine 
fuel  filters  are  not  changed  untM  they  plug.  The  air  filter  is 
cleaned  and  replaced.  Follow  owner's  manual. 

4.  Clean  the  exterior  of  the  tool. 

5.  Loosen  belts. 

6.  Qean  and  lubricate  chains.  If  one  is  storing  a  chain  saw. 
know  how  to  use  bar  oil. 

7.  Store  power  tools  off  the  ground  when  stored  Indoors;  when 
stored  outdoors,  cover  the  engine  to  keep  It  dry. 

Safety 

Safety  is  extremely  important  when  working  with  power  tools.  Some 
general  safety  gukJelines  are:  do  not  wear  loose  clothing  (it  may 
become  entangled  in  the  moving  parts  of  the  tool);  always  work  with 
sharp  tools;  wear  safety  goggles  to  protect  eyes;  and  always  let  others 
working  nearby  know  that  someone  is  operating  the  tod. 

When  working  with  gas  powered  tools,  never  smoke.  Keep  hands  and 
feet  away  from  moving  parts.  Always  stop  the  engine  before  refilling 
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the  gas  tank.  Keep  all  safety  shields  on  the  tool  In  the  proper  places. 
Use  gasoline  engines  outdoors.  If  indoor  work  must  be  done,  operate 
a  ventilation  system. 

Electrte  powered  tools  need  to  be  handled  with  extreme  care.  When 
improperly  handled,  shock,  electrocutkxi,  or  fire  may  result.  A  few 
safety  hints  for  using  electric  powered  tools  are:  use  only  insulated 
tools;  do  not  work  near  wet  areas;  use  ground  fault  circuit  interrupters; 
and  do  not  use  cracked  extension  cords,  or  ones  that  feel  wami  to  the 
touch  while  in  use. 

Summary 

Power  tools  can  aid  in  large  jobs.  There  are  many  power  tools,  both 
electric  and  gas,  that  can  be  used.  Maintenance  of  power  tools  is 
essential  in  keeping  the  tools  in  good  working  condition.  Checking  air 
filters,  changing  the  crankcase  oil,  and  sending  the  spark  plugs  are 
three  important  ways  of  maintaining  power  tools.  Proper  storage  of 
power  tools  will  also  help  extend  the  life  of  the  tods.  Careful  handling 
of  power  tools  is  important  for  the  safety  of  those  using  the  tools  as 
well  as  others  in  the  work  area. 
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Pests  come  in  many  fomis,  shapes,  and  sizes.  Some  pests  are 

Insects,  others  are  diseases,  and  still  others  are  plants.  Having  a  few 
pests  present  on  plants  is  acceptable,  but  if  they  start  to  cause  too 
much  damage  to  plants  then  the  pests  must  t>e  eliminated.  Pesticides 
are  chemicals  that  are  used  to  control  pests. 

Disease  Triangle 

The  disease  triangle  consists  of  three  parts:  pathogen,  host,  and 
environment.  See  Figure  A  pathogen  can  be  either  a  fungus,  a 
t>acteria,  or  a  virus.  The  host  is  the  plant  that  the  pathogen  is 
infesting.  The  environment  would  be  the  weather  conditions.  All  three 
parts  must  be  present  for  a  disease  to  grow  and  t>ecome  damaging. 
If  any  one  of  the  three  parts  is  not  present  or  is  not  contributing  to  the 
growth  of  a  disease,  the  disease  triangle  is  brol<en. 

Figure  1.1  -  Disease  Triangle        The  most  important  of  the  three 

parts  of  the  disease  triangle  is  the 
environment.  A  change  in  the 
weather  can  alter  the  severity  of 
the  disease  because  each 
pathogen  functions  under  its  own 
specific  range  of  environmental 
conditions. 

Control  of  a  disease  is  generally 
determined  by  its  potential  to 
cause  further  damage.  Some 
diseases  may  attacic  only  certain 
parts  of  a  plant;  others  rray  only 
weal<en  the  plant  without  destroying  it;  still  others  will  thrive  and  then 
rapidly  disappear  with  a  weather  change. 

insect  Life  Cycle 

Understanding  the  life  cycle  of  insects  is  important  in  controlling  them. 
Some  insects  damage  plants  during  each  phase  of  their  life  cycle, 


Environment 


Host  Pathogen 


o 
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whRe  others  dan^ge  plants  during  just  one  phase  of  their  life  cyde. 
Knowing  the  stages  of  an  insect's  life  cyde  In  which  they  damage 
plants  wil  aid  in  choosing  the  proper  control  method.  The  changes  an 
Insect  experiences  from  egg  to  adult  Is  called  metamorphosis.  There 
are  four  types  of  metamorphosis  in  insects. 

No  metamorphosis  -  When  metamorphosis  does  not  occur,  there  is  no 
change  in  the  size  of  the  insect,  its  feeding  habits,  or  its  environment. 
Two  examples  of  insects  with  no  metamorphosis  are  sHverfish  ar)d 
springtaN. 

Gradual  metamorphosis  -  Gradual  metamorphosis  occurs  in  three 
stages:  egg,  nymph,  and  adjit.  Each  phase  of  the  life  cyde 
resembles  the  other  with  only  gradual  changes,  such  as  the 
development  of  wings.  Feeding  habits  and  environment  are  the  same 
in  each  phase.  Some  examples  of  insects  with  gradual  metamorphosis 
are  the  aphid,  scale,  and  cockroach. 

Incomplete  metamorphosis  -  incomplete  metamorphosis  also  occurs 
in  three  stages:  egg,  naiad,  and  adult.  The  young  insect  is  similar  to 
the  adult  in  appearance,  but  It  is  aquatic  and  has  different  feeding 
habits  and  environment.  The  dragonfly  and  n^ayfly  are  two  examples 
of  insects  with  incomplete  metamorphosis. 

Comdete  metamorphosis  -  Complete  metamorphosis  occurs  in  four 
stages:  egg,  larva,  pupa,  and  adult.  The  young  insect  is  entirely 
different  from  the  adult  in  appearance,  feeding  habits,  and 
environment.  The  pupa  is  the  resting  stage  where  the  young  insect 
changes  to  an  adult.  Two  examples  of  insects  with  complete 
metamorphosis  are  the  beetle  and  butterfly- 
Integrated  Pest  Management 

A  good  horticulturist  will  use  an  Integrated  Pest  Management  program 
to  contrd  pests.  Integrated  Pest  Management  is  th*»  comtdnation  of 
cultural,  biological,  mechanical,  and  chemical  pest  control  methods. 
Cultural  pest  contrd  uses  cultural  practices  to  interrupt  a  stage  in  the 
life  cycle  of  pests.  Some  cultural  contrd  practices  might  be  sanitation, 
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mowing,  and  watering.  Biologlcai  pest  contFOl  is  the  use  of  natural 
enemies  on  pests.  For  example,  the  ladytMjg  is  a  helpful  insect  in  the 
garden  because  It  feeds  on  aphids.  The  use  of  any  specialized 
equipment,  such  as  an  electric  tHjg  zapper,  is  a  means  of  mechanical 
pest  control.  Chemical  pest  control  is  the  use  of  one  or  more  types 
of  pesticides. 

Pesticides  are  not  the  only  source  of  control  for  diseases.  Plants  are 
genetically  bred  for  susceptibility,  tolerance,  resistance,  or  immunity  to 
specific  diseases. 

Integrated  Pest  Management  is  gaining  popularity  over  the  use  of 
pesticides.  Pesticides  can  cause  damage  to  the  environment,  icill 
animals,  and  some  are  extremely  toxic  to  humans.  In  addition, 
pesticides  are  expensive  and  repeated  applications  are  often  necessary 
in  order  for  them  to  be  effective.  Some  pests  are  becoming  immune 
to  pesticides  because  of  continued  use. 

To  have  an  effective  Integrated  Pest  Management  program,  it  must  be 
determined  whether  there  is  enough  damage  to  the  plants  to  justify 
control.  If  so,  cultural,  biological,  mechanical,  or  a  combination  of 
controls  should  be  used.  As  a  last  resort,  pesticides  can  t>e  applied. 

Origin  of  Pesticides 

People  have  been  using  some  types  of  pesticides  to  control  pests 
tfiroughout  history. 

Inorganic  pesticides  -  The  first  types  of  pesticides  used  were  inorganic. 
These  pesticides  were  made  from  minerals;  such  as  arsenic,  lead,  or 
sulfur,  and  act-l  as  stomach  poisons.  Inorganic  pesticides  can  be 
harmful  to  humans;  therefore,  today,  inorganic  pesticides  are  used 
infrequently. 

Organic  pesticides  -  Organic  pesticides  are  another  type.  They  are 
made  from  plant  material  and  are  generally  safer  to  humans  than 
inorganic  pesticides.  Organic  pesticides  are  used  primarily  as 
stomach  or  contact  poisons. 
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Synthetic  pesticides  -  Pesticides  that  are  not  natural,  but  are 
manufactured  through  various  chemical  combinations,  are  called 
synthetic  pesticides. 

All  pesticides  are  intended  to  kHI  living  things.  They  should  be  used 
with  extreme  caution  in  all  situations. 

Types  of  Pesticides 

There  are  many  different  types  of  pests.  Not  all  pests  are  insects. 
Other  types  of  pests  include  weeds,  diseases,  spiders,  slugs,  mice, 
and  nematodes.  Each  type  of  pest  requires  a  specific  type  of 
pesticide.  See  Table  1.1  There  are  four  ways  In  which  pesticides 
work:  as  stomach  poisons,  systemic  poisons,  contact  poisons,  and 
fumigants. 


Table  1.1  -  Pesticide.  Target  Pest,  and  Killing  Method 


Type  of 
Pesticide 

Pest 

Kilts  bv 

Insecticide 

Insects 

Eating.  Swallowing,  or  Contacting 

Herbicide 

Weeds 

a)  selective 

a)  broad-leaf  plants 

Contacting 

b)  narrow-leaf  plants 

Contacting 

b)  nonselective 

All  Plants 

Contacting 

Fungicide 

Fungi 

Contacting 

Bactericide 

Bacteria 

Contacting 

Miticide 

Mites 

Contacting 

Aradctde 

Spiders.  Ticks.  Mites 

Contacting 

Rodenticide 

Mice,  Rats.  Moles 

Eating.  Swallowing 

Molluscicide 

Snails,  Slugs 

Eating.  Swallowing 

r4ematocide 

Nematodes 

inhaling 

Types  of  mouth  parts  -  It  is  also  important  to  consider  how  an  insect 
feeds  on  a  plant  when  searching  for  an  effective  pesticide.  There  are 
three  types  of  mouth  parts  that  an  insect  can  have:  chewing,  rasping- 
sucking,  or  piercing-sucking.  See  Figure  1 .2.  An  insect  with  a  chewing 
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Figure  1 .2  -  Mouth  Part  Types 


chewing  rasping-sucking  piercing-suckino 


mouth  part  will  actually  bite  a  piece  of  the  plant  off  and  chew  fi.  A 
rasping-sucking  insect  will  bite  the  plant  making  a  cut  and  then  suck 
the  juices  from  the  plant.  A  piercing-sucking  insect  will  pierce  a  small 
hole  into  the  plant  and  suck  the  sap  out  of  the  plant.  Table  1.2  lists 
mouth  types  for  several  insects. 


Table  1.2  •  Insects  with  Different  Types  of  Mouth  Parts 


Chewing 

Rasping-Sucking 

Pienchg-SucMng 

Grasshopper 

Thrip 

Aphid 

Grub 

Whitefly 

Cutworm 

Leaf  bug 

Caterpillar 

Spider  mite 

Beetle 

Nematode 

How  Pesticides  Work 

Pests  can  be  either  plants  or  animals.  If  they  are  animals  they  may 
have  different  life  cycles  or  mouth  parts;  therefore,  different  pestickjes 
may  be  more  effective  than  others.  Some  pests  need  to  eat  the 
pesticide,  others  must  come  in  physical  contact  with  the  pesticide,  and 
still  others  must  inhale  the  pesticide.  See  Table  1 .3. 
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Table  1 .3  -  How  Pesticides  Wori( 


Tvoeof  Poiion 

ADDlication 

Action 

Mouth  Tvoe 

Stomach 

^ray  or  dust 
on  plant 

Must  ba  eaten 

Chewing 

Syttemic 

Soil  drsnch, 
or  spray  wt)ich 
is  absort)od  by 
plant,  not  harmful 
to  plant 

Eatan  or 
swallowed 

Chewing, 
piercing- 
suckingi 
rasping- 
sucking 

Contact 

Spray  or  dust 

Must  touch 
pest 

not  important 

Fumtgant 

Spray  as  a  gas 

Vapors  nnust 
be  Inhaled 

not  important 

Pesticide  Formulations 

Pesticides  come  in  two  different  forms  and  can  be  applied  in  various 
ways.  The  two  m  n  forms  are  liquid  and  dry.  Both  liquid  and  Jry 
pesticides  each  have  five  r<^erent  types  of  formulations. 

Pesticide  formulations  can  be  applied  to  plants  with  sprayers,  dusters, 
or  spreaders.  A  liquid  form  of  a  pesticides  is  applied  with  a  sprayer. 
There  are  many  kinds  of  sprayers.  A  duster  is  used  to  apply  dust 
forms  of  pesticides.  Spreaders  are  used  to  apply  granular  forms  of 
pesticides.  See  Table  1.4. 

Summary 

Integrated  Pest  Management,  which  is  a  combination  of  cultural, 
biological,  mechanical,  and  chemical  controls,  is  a  preferred  method 
of  pest  con^'ol.  At  times,  the  only  effective  pest  control  method  Is 
chemical  pesticides.  Understanding  the  disease  triangle  and  the  life 
cycle  of  insects  aids  in  the  effective  use  of  pesticides.  Each  type  of 
pest  requires  a  specific  type  of  pesticide.    These  pesticides  are 
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Table  1 .4  -  Pesticide  Formulations 


Form 


Liquid 


Dry 


Formulation 


Letter  of  Formulation 


Description 


Emulsifiable  concentrates 

Solutions 

Flowables 

Aerosols 

Liquid  aas  


EC  orC 
S 

FL  orL 
A 

no  letter 


Liquid  which  Is  mixed  with  water 
Liquid  which  does  not  require  diluting  with  water 
Thick  liquid  which  must  be  mixed  with  water 
Liquid  in  pressurized  can  which  is  released  as  a  mist 
Liquid  changing  to  cas  or  vapor  when  released  


Dusts 
Granules 
WettaWe  powder 
Soluble  powders 
Baits 


D 
G 

WP 
SP 
B 


Fine  powder  mixed  with  inactive  material 
Small  pellets 

Fine  powder  which  is  mixed  with  water;  does  not  dissolve  In  water 
Fine  powder  which  is  mixed  with  water,  dissolves  In  water 
Edible  or  attractive  material 


effective  as  stomach  poisons,  systemic  poisons,  contact  poisons,  or 
fumigants.  All  pesticides  are  classified  as  either  organic,  inorganic,  or 
synthetic  pesticides;  and  come  in  liquid  or  dry  forms. 

Credits 
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York,  NY:  Gregg  Division  (McGraw-Hill  Book  Co.,)  1980. 
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Englewood  Cliffs.  NJ:  Prentice-Hall,  1986. 


Reiley.  H.  Edward;  Caroll  L.  Shry,  Jr.  Introductory  Horticulture. 
Albany,  NY:  Delmar  Publishers,  Inc.,  1988. 

Applvinq  Pestickies  Safely:  A  Guide  for  Private  and  Commercial 
Applicators,  reprinted  by  Extension  Division  University  of  Missouri- 
Columbia:  United  States  Department  of  Agriculture  and  the  United 
States  Environmental  Protection  Agency,  1986. 

"Understanding  and  Using  Garden  and  Home  Grounds  HerbicWes" 
(G06951),  University  Extension:  University  of  Missouri-Columbia. 
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There  are  various  types  of  pesticides  irv::iuding  insecticides, 

lierfoicides.  and  rodenticides.  Eacti  type  iias  specific  ingredients, 
method  of  application,  and  pests  it  will  control.  Some  pesticides 
cannot  be  apfsiied  on  certain  plants;  others  can  b6  applied  on  a  variety 
of  plants.  This,  as  well  as  additional  information,  can  t>e  found  on  the 
label  of  a  pesticide  container.  See  Figure  2.1  on  next  page. 

Names  of  Pesticides 

Just  as  all  plants  have  two  names,  common  and  botanical,  pesticides 
have  more  than  one  as  well.  Pesticides  have  three  names;  a  t>rand 
or  trade  name,  a  common  name,  and  a  chemical  name.  A  brand  or 
trade  name  is  the  name  given  to  a  pesticide  by  the  manufacturing  or 
paclcaging  company.  This  name  is  used  in  advertising.  Each  brand 
name  will  have  a  trademark  symbol  •  behind  its  name.  The 
Environmental  Protection  Agency  (EPA)  also  create*  -  name  for 
identification  of  the  pesticide.  Tliis  is  the  common  name.  For 
example,  Lorst)an«  and  Durban*  are  Chlorphyrifos,  which  is  an 
insecticide.  The  chemical  name  is  originated  from  the  chemical 
structure  of  the  pesticide. 

The  EPA  has  classified  pesticides  into  two  categories,  general-use 
pesticides  and  restricted-use  pesticides.  Anyone  can  purchase  a 
general-use  pesticide.  These  pesticides  are  not  lil(eiy  to  harm  humans, 
animals,  or  the  environment  when  used  according  to  label  instructions. 
The  restricted-use  pesticides  can  only  be  purchased  and  applied  by 
certified  applicators;  because  they  are  extremely  dangerous  to 
humans,  animals,  and  the  environment 

Degrees  of  Toxicity 

For  the  protection  of  humans,  animals,  and  the  environment;  the  EPA 
has  made  rules  and  set  standards  concerning  pesticides.  There  are 
two  different  degrees  of  toxicity  measured  according  to  the  amount  of 
poison  In  the  pesticide.  They  are  acute  and  chronic. 

Acute  toxicity  -  Acute  toxicity  Is  when  poisoning  occurs  by  either 


o 
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inhaling,  Ingesting,  or  contacting  the  pesticide.  It  usually  happens 
when  a  pesticide  is  accidentally  splashed  in  the  mouth,  or  a  spMI 
occurs  on  the  clothing  or  body  of  the  applicator. 

Chronic  toxicity  -  Chronic  toxicity  Is  poisoning  that  results  from 
repeated  exposure  to  a  pesticide  over  a  perkxi  of  time.  Chronic 
poisoning  is  caused  from  applying  pesticides  repeatedly  without 
wearing  protective  clothing,  or  cleaning  dothes  or  equipment 
inadequately  after  using  pesticides.  Poisoning  can  occur  oraiiy, 
dennally  (thro  jgh  the  skin),  and  by  inhalation. 

Signal  Words 

There  are  three  important  words  on  the  pestteUe  iat>el  which  signify 
the  degree  of  severity  d  the  poison.  These  words  are  normally 
capitalized  and  in  bokJ  print.  The  three  words  are  DANGER. 
WARNING,  and  CAUTION.  The  word  DANGER,  accompanied  by  the 
symbol  of  a  skull  and  crossbones,  is  usually  printed  in  red.  DANGER 
means  that  the  pesticide  is  highly  toxte.  It  couki  take  approximately 
one  teaspoon  to  kill  an  average  person.  WARNING  is  defined  as 


Table  2.1  -  Common  Hazard  Statements  Following  Signal  Words 


DANGER 

WARNING 

Fatal  if  swallowed 

Harmful  or  fatal  if 
swallowed 

Harmful  if  swallowed 

Poisonous  if  inhaled 

May  be  harmful  if 
absorbed  through  skin 

Extremely  hazardous 
if  skin  contact  occurs 

Harmful  or  fatal  if 
absorbed  through  skin 

Corrosive  (causes 
eye  damage) 

Harmful  or  fatal  if 
inhaled 

May  irritate  eyes, 
nose,  throat,  ar^d  skin 

Causes  severe  skin 
burns 

Causes  skin  and  eye 
irritation 
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Figure  2.1  -  Sample  Pesticide  I-abel 


SEVIN' brand 


r 


CARBARYL  INSECTICIDE 

,       5"  M  DUST 


^  !ive  Ingredient 

Carbaryi  (1-naphlhyl 
Nmethylcarbamate) 
Inert  Ingredients 

Total 

Contains  SEVIN*  brand  Carbaryl  Insecticide 
SEVlN'  IS  a  Registered  Trademark  ot  Union  Carbide 
Corporation  for  Carbaryl  Insecticide 


100% 


KEEP  OUT  OF  REACH  OF  CHILDREN 

CAUTION 

See  Remainder  0)  CAUTION  Slate  nent  On  Back  Panel 
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PRECAUTIONARY  STATEMENTS 
HAZARDS  TO  HUMANS  AND  DOMESTIC  ANIMAU 
CAUTION 

Miy  »•  hvmM  d  wmmmmi.  Av«d  MMog  dutf  conUd  «Mf> 
«yt«.  $km,  or  dotfwig        mmtfdtf  iHir  hMdbng  Wur  long  ilmd 

NOTE  TO  PNYSCIAN  Carfevyl  mictKiM  i«  •  modwM.  rtversiMt 
ctwIinMiirMl  mMMbt  Af'tpint  d  MtfMU^ 

enftRDNllENTAL  HAIARDS 

Thi»ptttici0ili«rif«n#yloiiiC»«qiMKamleiiuvintMn(«fi«^^  Do 
not  jvfily  dmiy  to  wMi  or  Mltv^  Do  no(  cwnUMAitt 
o(  equtpfiiOTl  or  A««oi«  gi  i*Hlfl 

Thit  prgdud  il  t^lMy  taiiiC  to  tM  wpoiM  to  Artd  irtMimnt  or  re^^ 
tft  Mnnwig  ao0  or  ««Mlf  Do  not  ippty  this  product  or  Mm  it  to  drill  to 
Mnning  cropi  (V  wMds  If  bMt  art  MMtog  tti«  iruCmoni  tr6« 

omaTioiis  FOM  ust 

H  tl «  vWW  of  f  «0V#  L»«  to  uat  Itk4  protfuci  m  a  rrvmner  mconsistonl 
wtfh  Iff  UbtHtn^ 

SMKMitm*  ptirMing  of  toQ4  and  tovO  crafii  m  truted  sal  must  tM  mato 
wttb  cratM  00  mil  or  othtr  carMryl  UMs  A  bHAg  ot  svcrt  ciopt  be  o6 
l*ned  from  Itw  m«nuljch«r«r 

VCGHABLES  AMD  SMALL  FRUITS 

To  contfot  th«  riiiAtii  tft  rtte  cropi  toiod  tntow.  ippiy  at  the  rjle  stated  m 
poundi  per  ecre  uniktrrnty  «fm  ittorougtWy  to  upper  «nd  tower  turtjces  ot  the 
fdkt^.  Dust  c«w«re^  ol  tohe^e  ihould  bo  oomptoie.  but  <to  not  appty  in  ex 
cesvve  amount*  Be^  applicatione  wNo  needs  or  ihetr  damage  tirsi  ap 


ttUtfU  -  Grape  berry  metti.  Japanese  beetle  aou^s. 
iMtroltor,  liaNipperi.  ma  giape  toil  sMietorMer  Appty  at  ttte      Qi  i  to 
per  1000  ^  N  <40  pourms  p«r  acre) 

lummcs,  NTSoiiCimct.  immmmi,  wc  MsncMiEs 

-  JaparwMbMMadtfts.  toalfooers.  Milhoppon.ar)drespO«rrTffihid  Ap 
ply  al  me  rai  «f  1  to  per  1000  »Q  ti  <aO  pounds  per  acri]  (to  not  appty 
wihm  ?  t9f%  el  harvM 

IlliafillCS  -  OtoMry  iTttggiM.  cl«rry  Irueworm.  arto  cra^^ 
rnn  Apply  ai  the  rato  ol  t  lb  per  lOOO  Sq  ft  i40  pour)d$  per  acr«)  Ap 
pkcMtt  Itf  Dhtobwy  maOBDt  vitoiM  tae  invd  wMi  «nergeoce  ot  adu«  ll«s 
and  repMied  jccprtftog  to  toc4  Khedutoi 

OMMMENTAL  PLANTS 

nvmm,  pmm,  m  mm      -  arm  aphid  bag^torm.  turch 

teatowiv.  bMWar  to^g.  bonmod  toeirrvw.  elm  leal  MMto  Japanese  beetle 
aduKS.tocabvgi.  toalhooptrt.  tollroitr  .rnea^  bug.  fnmoAawedMrm  peri- 
odcai  (xada.  rose  apM.  rote  slug,  tont  catorpdtor.  ar«d  trmps  (e«poMd)on 
OTftatvtorMi  Plarws  JWt  tt\adt  trees,  such  as  rwe.  urriatevi .  ctvysarrihem^ 
gUdtolut.  Mac.  arDor  vKm.  rurwpfr.  hydrangH.  azatoes.  elm  maple  ovi 
dogwood,  b^.  md  pnos  Apply  tttoroughty  and  i^vtom^y  to  vppw  and 
lowersurfecesolilitoMg*  Hope*  apphcaitons  * /-tfay^nterveis  as  needed 
On  not  apply  to  Boelon  tvy 

POULTKY 

DOCKfllt,  nUITnOMt.  mtASAMTS.  AMD  MIOIII  *  Hv.^n  towi 
nNie.  Chtclian  red  rnto,iicc,tie«  and  bed  bugs  m  houses  or  queders  Apply 
I  pound psraOtq  It  otitoorandimor  andto rooils and Mierior  surteces 
Oo  nd  ipply  diretliy  to  eggs  or  riest  Mier  Do  not  house  bwds  m  treated 
houses  or  areas  «nthwi  7  days  of  slaughter 

for  nvlhem  towt  n«e  and  lioe  on  the  birds,  as  a  supptomM  to  Ireatmeni 


pear  Repeat  as  necessary  f^aly  al  7 -day  ntorv A  untoss  shortenmervei  ot  premises,  app*y  1  pound  par  100  ttirds  (¥ecl  dust  to  vent  and  tiutt  jreas 

and  dittnbuto  throughout  totfhers  Do  noi  repeat  w^htn  4  weeiis  lb  not  ap- 
ply withm  7  days  ol  vau^tfer 

DO  HOT  CONtAaHMATI  PHO,  IMMIM  WATEM. 

rmm  and  wateumo  hccotaclcs 

m  AMMALS 

DOM  AND  CATS  -  Ticlrs  and  ftoas  Apply  Nberauy  ower  entir«  tntmv 
av^dtfig  eyes,  and  rub  thoroughly  wMo  h«r  Comb  out  dead  \K^i  U  /^ii 
hours  ahv  treaimem  Repetf  «  ««ekty  imrvats  as  needed  Do  net  ippty  lo 


n  statod  May  M  appaed  en  day  ol  harvest,  untoss  otherwise  indicated 
AtnUUAUt  -  Asparagus  beeito.  Apply  ai  the  tm  of  i  lb  per  lOOO  sq 

ft  (40powidSperaC(«).DDnetr«pMlappac«tonMihm3days  OonolapplY 

wdhm  I  day  ot  harvest.  Apply  dunng  culling  SMSon 
KAMI  -  Ueucan  bMn  beaito.  bean  toal  beetle,  cucumber  beetle.  ttoJ 

be^,  Japanese  Deem  adim  and  toathoppvrs  Apply  af  the  rate  ot  iib  per 

1000  sq  II  |40  pounds  per  acre) 
CONN  (tW^I  -  Cdrn  earvmrm,  European  corn  borer.  taM  armyworrvi 


riHbeettos  Jj^mMbeslitadulls.llpbaaito.andioamoppers  Apftfyaiine  htnera  or  puppiai  toss  lh«i  4  wee^s  otd  Do  n(«  w*o  on  pregnant  dogs 
rat*  01  lib  ptolOOOsq  ft  feOpoundsper  vie)  for  torvatmwttorls  (Euro-     for  heas  and  hcks  m  Quarters  used  by  dogs  and  cm.  apply  Morally  into 
pear«  com  borer  ml  Marmywerm}  and  toMagltoadar*.  apply  to  enti/eptani  and  around  stoepmgquartors.  kennels,  or  houses  force  dust  «to  Crates  and 


betoretasa^  f«rinMclsMtacfcjngsNi(sand«ir.appiyai7to3day>nier 
vals  string  witon  sMis  firsi  appear  and  ooflHniing  unM  they  taeoome  dry 
Three  or  inare  appicftunt  evy  bt  required  Fltpor  Hmtng  and  iherouj^ 
cov^aga  ve  esaenlW  Apphctfon  ol  dm  produd  in  Ihe  tann  rvgun  o4  corn 
during  poNn  shad  pvtod  wi  sertously  redwca  bai  poputoHon 

CUCumERS.  MBiMt.  WmHBNi>  AM  SOUAtH  -  Aclito<Mrm.  mtoon- 
worm,  aicaftv  baaiV.  Im  baaMi.  lertwppers.  jnd  aquatfi  bug  App«y  J 
the  rM  ol  \n  to.  p«  1O0O  iq  R  (20  poumk  per  acre)  A)«to  eHQass«ie  ap^ 
{Mors  Some  toil  ai|wy  may  ooqe  II  Mmeris  are  made  when  tokigitsw* 
or  during  pertod  el  pittmgad      hianiday  (to  noiUM  on  wMmneions 


ert^icat  ol  itoort  and  «a>s  Repeal  as  necessary 
DO  not  CONTAMMAIf  FfEO  OR  FtlDWO  ANO  WMTCRlMO  RCCC^ACUS 
SPECIAL  NOTES 
Soma  phyiototocHy  may  occur  on  lendir  lohaga  in  the  preten<:«  ol  ram  or 
high  huRvdity  oi  severe  days  duralMjn  loltowir>g  apphcaiior>  does  ^  contfoi 
spidr  mass,  but  is  compaiiUe  with  most  cmWy  used  mdicides 

STORAGE  ANO  DiSfOSAL 
STORAOC;  Store  product  tn  vigmtf  container  and  m  a  iccked  storage  jru 
Ob  hol  Store  wah  or  near  toad  or  lood  products 
fCSTiCRIE  OlSfOtAl:  Securily  wrap  Original  container  m  (ever*!  layers  of 


rOTATOU.  TOMATOES.  ESOPIANT.  AND  FEmRS  -  Colorado  potato  newspapar  and  <Mcard  m  trasn 

berito.  Itoa  beeitoi.  toalhoppers.  Empew  corn  borer .  laa  amryworm.  tomato  CONTAINER  OlSratAL:  Oa  not  reusa  amply  canmster  (kscard  cinm&ief  m 

truiworm.  tomato  homeiprm.  larmshed  ptoni  bug.  and  sunk  bug  Apply  «  ir««r                      ™  .  i^itarinii  OF  IUHAfiF& 

ths  rato  of  1  to  p«  1000  sq  N  140  pounds  per  acrei  WARRANTY  ANO  UMITATNIN  OF  DAMAGES 

CAMAOE.  IROCCOU  AND  CAUUFLOMR  -  flea  Oeeitos.  Hanequm  SMwarramsthalthismatoriaicontorms  WfschermcaiOBsaiptnn  jrra  is 

bug  imp«1od  cabbage  worm,  and  com  aarworm  Apply  H  the  rait  of  i  to  rtastmbly  M  tor  thi  purpnsn  stated  on  the  LaM  wh^  used  m  accordance 

per  lOOOsqII  |40  pounds  par  aaa)  Oo  not  ap^w«hm  3  days  ol  harvest  wim  (kadtons  i^  normal  conditions  ol  use  and  iuyor  assumes  the  rtsM  d< 

CAROEN  lEHS.  imUCE,  RADONEl  SflNACM.  TURNIPS  AND  CAR-  my  use  conirary  to  Such  dvectoni  S^  makes  ho  other  eipressonmpi^d 

ROTS  -  fiN  boeltol  H^toQuin  bug  toslhoppers.  armyworms.  corn  ear  wyranr/.  mduOng  any  dhv  t«press  or  impked  warranty  of  Flleees  or  ol 

worm  spdHabugs  l»m$Hedplar^  bug.  *id  stmk  bug  Apply  at  the  r*e  oi  i  ••errtaottlMy.  and  no  agnni  ol  Jelans  authorized  to  do  so  axcapt  m  wfttrng 

lb  perlOOOsq  »  (40  pounds  p»  acre)  Do  not  apply  to  garden  beels.  head  with  a  Spacihc  retorenca  w  ihij  warranty  In  no  event  shall  SUtor'sujbriiiY  lor 

Jetluce,  radishes,  and  turnips  withm  3  days  ol  harvest  Oo  nol  appty  to  toaf  my  breach  of  wrrarrty  eiiceed  ihe  purchise  price  of  ihe  mjitriai  iS  lo  wh<;h 

lettuce  and  ipMacn  or  m  gardan  beats  and  turn^s  it  tops  are  to  be  used  lor  lOaim  ismadi  CS91502410M 

lood  x0  toed,  wiihio  U  days  01  harvest  ^  *»0^^  ' 

STMWIERMES  -  Meidow  splttobug.  strawberry  iealro««.  and  IMReg  No  1386451-53^                       £PAts>  No  1386  0H  i 

strawberry  weevy  Appriy  at  the  rale  ol  1  lb  per  lOOO  sq  ft  |4Q  pounds  per  Packaged  ly  UNIVEUAL  COOfEMTtvCS,  INC  .  MiNNUfOLlS.  MN  S&44fl, 

acre)  Oo  not  wply  wKhm  1  day  ol  harvest  Far  MFA.  INC  .  COlUMDIA.  MlSSOUAl  U»i 
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moderately  toxic.  It  would  take  anywhere  from  one  teaspoon  to  one 
tablespoon  to  kill  an  average  person.  CAUTION  means  low  toxteity. 
It  would  take  from  one  ounce  to  one  pint  to  kfll  an  average  person. 
These  three  signal  words  are  generally  followed  by  a  hazard  statement. 
These  statements  may  vary,  as  illustrated  in  Table  2.1. 


Other  information 


A  pesticide  lat>el  contains  other  information,  as  well.  Some  other 
information  frequently  found  on  a  pesticide  label  follows. 


1.  Name  and  address  of  manufacturer 

2.  Active  ingredients  and  net  content 

3.  Type  and  formulation  of  pesticide 

4.  EPA  registration  and  identification  number 

5.  Directions  for  use  (e.g.  how  to  use,  pests  It  will  control,  where  to 
apply  it.  when  to  apply  it.  and  plants  it  is  intended  to  protect) 

6.  Hazard  statement 

7.  Precaution  statement  (It  suggests  protective  clothing.  May  state 
such  cautions  as;  keep  away  from  heat,  do  not  use  on  windy 
days.) 

8.  Misuse  statement  (This  states  it  is  against  federal  law  to  use  any 
pesticide  incorrectly,  at  an  unrecommended  rate,  or  on  plants  or 
pests  not  suggested  on  label.) 

9.  Statement  of  practical  treatment  (This  suggests  how  to  give  first 
aid.) 

10.  Storage  and  disposal  instructions 

1 1 .  Reentry  and  safe  handling  of  plant 
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Summary 

Reading  the  label  of  a  pesticide  will  provide  essential  inforn^tion  about 
the  pestickJe.  Three  names:  the  brand  or  trade,  common,  and 
chemical  can  be  found  on  the  label.  Pesticides  are  classified  as 
general-use  or  restricted-use  depending  on  their  degree  of  toxicity. 
These  toxicities  may  be  either  acute  or  chronic.  The  signal  words 
DANGER,  WARNING,  or  CAUTION  are  also  found  on  pesticide  labels. 
Additional  information  may  include  ingredients,  EPA  kJentification 
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number,  directions,  and  storage  recommendations. 
Credits 

Moore,  Gary  E.  and  William  B.  Rtehardson.  Working  In  Horticulture. 
New  York,  NY:  Gregg  Division,  (McGraw-HHI  Book  Co.).  1980. 

Reiley,  H.  Edward;  Can-oil  L  Shry,  Jr.  Introductory  Horticulture.  3rd 
ed.  Albany:  Detmar  Publishers,  Inc.,  1988. 

"Understanding  and  Using  Garden  and  Home  Grounds  HerbickJes" 
(G06951).  University  Extension  University  of  Missouri-Columbia. 

ApDlvIng  Pesticides  Correctiv:  A  Guide  for  Private  and  Commercial 
Applicators.  North  Carolina  State  University  in  Cooperation  with 
Extension  Service  and  the  United  States  Department  of  Agriculture. 
United  States  Department  of  Agriculture  and  Environmental  Protection 
Agency. 
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Because  there  are  no  safe  pesticides,  safety  Is  absolutely  neces  >ary 
in  handling  them.  Each  pe<«tlcide  Is  different  in  toxicity  level  and 
poisoning  effects;  therefore  each  requires  specific  safety  precautions 
which  are  printed  on  the  label.  The  label  on  a  pesticide  container  has 
important  information  about  the  safe  handling  of  the  pesticide: 
therefore,  always  read  the  lat>el  first. 

Mbcing  and  Applying  Pesticides 

Not  all  pesticides  are  ready  for  direct  application  from  the  container. 
In  fact,  most  have  to  be  mixed  with  another  substance.  A  few  safety 
rules  to  follow  when  mixing  pesticides  are  listed  below. 

1.  Read  and  follow  directions  on  the  label  before  mixing  any 
pesticide. 

2.  Always  wear  protective  clothing. 

3.  Hold  pesticide,  container,  and  equipment  t>elow  eye  level  to 
prevent  splashing  the  substance  into  the  eyes. 

4.  Use  a  separate  set  of  measuring  utensHs  just  for  pesticide  use. 
(Do  not  use  the  same  set  for  food  preparation.) 

5.  Never  mix  a  pesticide  with  another  pesticide  unless  it  is 
recommended  on  :he  iat>el. 

6.  Worl<  in  a  well-ventilate'J  area  with  good  lighting. 

7.  Never  use  more  than  the  recommended  rates. 

8.  Mix  only  the  amount  of  pesticide  that  will  be  needed. 

9.  Measure  carefully. 

Once  the  pesticide  is  mixed  safely  and  correctly,  it  is  also  essential  to 
apply  it  safely,  as  well.  Rules  for  safe  application  of  pesticides  follow. 

t .  Read  arKi  follow  the  directions  on  the  label. 

2.  Apply  pesticides  only  on  pests  and  plants  that  are  recommended 
on  the  label. 

3.  Wear  protective  clothing. 

4.  Never  smol<e  or  eat  when  using  pesticides. 

5.  Apply  carefully,  directing  the  pesticide  only  at  the  area  to  be 
sprayed. 
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6.  Do  not  spray  pesticides  on  a  windy  or  rainy  day.  Wind  may 
cause  the  pesticide  to  drift  where  H  is  not  Intended.  Also,  spray 
downwind.  Rain  wHI  diute  the  pesticide  concentration. 

7.  When  using  highly  toxic  pesticides,  do  not  work  alone.  That  way, 
if  poisoning  should  occur,  someone  is  there  to  help. 

8.  Always  wash  after  applying  pesticides.  Taidng  a  shower  is 
preferable  to  tub-bathing.  Wash  hair  and  scrub  harxJs  to  remove 
residue  left  under  fingernails.  Wash  pesticid&4aden  dothing 
separately  from  everyday  clothing.  Wash  equipment  by  flushing 
it  thorougNy  with  water. 

Special  Clothing  and  Equipment 

Wearing  protective  clothing  when  applying  pesticides  will  help  reduce 
the  chance  of  poisoning.  A  long  sleeved  shirt,  long  pants,  and  rubber 
gloves  that  cover  wrists  should  be  worn.  These  gloves  should  not  be 
lined  with  cotton  because  the  lining  may  absorb  some  of  the  pesticide. 
Gloves  should  be  worn  inside  the  shirt  sleeve  to  prevent  pesticide  from 
running  down  the  amis.  A  head  covering  of  some  sort  should  be 
worn;  preferably  a  wide-brimmed,  waterproof  hat  made  of  plastic.  The 
hat  will  help  protect  neuk  and  face  from  contamination.  Wear  unlined 
rubber  boats  to  protect  the  feet.  Pant  legs  shouM  be  worn  on  the 
outside  of  the  boots  to  keep  the  pestk;ide  from  mnning  into  the  txx>ts. 
Safety  goggles  or  a  face  shiek)  should  be  wom  for  eye  protection. 
Waterproof  clothing,  such  as  a  raincoat,  should  also  be  worn. 

Since  pestickles  can  be  quici<ly  absort)ed  into  the  lungs,  a  respirator 
should  be  used.  A  respirator  can  be  any  variety  of  specialized 
equipment  that  is  placed  over  the  mouth  and  nose  to  prevent  the 
applicator  from  breathing  In  the  pesticide.  A  respirator  will  filter  out  the 
harmful  poison.  Some  respirators  may  also  be  hooked  up  to  an 
oxygen  supply.  Again,  always  read  and  follow  the  pesticide  label  for 
instructions  on  special  protective  clothing  and  equirment  that  should 
t>e  used  during  the  application  of  the  pesticide.  See  Figure  3,1. 


Unit  V  -  Pesticides 


Figure  3.1  -  Respirator 


First  Aid 

Since  the  amount  of  t<me  elapsing  between  the  pesticide  poisoning 
and  getting  to  the  doctor  may  maice  the  difference  t>etween  life  and 
death  for  the  poisoning  victim,  ALWAYS  ACT  IMI\4EDIATELY.  Without 
endangering  oneself,  remove  the  victim  from  the  contaminated  area. 
Remove  contaminated  dothing  from  the  victim.  In  order  to  protect 
oneself  from  contamination,  wear  protective  clothing  and/or 
equipment.  Contact  the  Poison  Control  Center  or  a  doctor  and 
administer  first  aid  procedures  as  indicated. 

Storing  and  Disposing  of  Pesticides 

Pesticides  and  their  containers  must  be  stored  and  disposed  of 
properly.  Store  pesticides  In  their  original  containers  in  a  loclced 
cabinet  or  room  away  from  children,  irresponsible  adults,  and  animals. 
The  area  where  the  pesticides  are  stored  should  be  cool,  dry,  lighted, 
and  well-ventilated.  Place  signs  stating  "DANGER-POISONS"  in  plain 
sight.  If  a  container  leaks  or  Is  damaged,  store  the  pesticide  in 
another,  properiy-labeied  container  which  holds  that  exact  pesticide. 
To  reduce  the  chance  of  a  mix-up,  never  use  food  or  drinit  containers. 

Try  to  mix  the  correct  amount  of  pesticide  solution  for  each  application 
to  avoid  the  need  to  dispose  of  the  excess  amount.  Excess  prepared 
pesticides  must  be  disposed  of  safely  to  avoid  harming  people, 
animals,  or  the  environment.  First,  carefully  read  and  follow  pesticide 
container  label  instructions  for  precautions  and/or  disposal  methods. 
If  additional  areas  have  the  same  pest  problem,  apply  the  surplus 
pesticide  on  those  areas  as  well.  If  this  is  impossible,  then  take  the 
excess  pestk^kie  and/or  pesticMe  containers  to  a  iandfUl  operating 
under  a  suppiemental  permit  allowing  for  toxk;  waste  disposal.  The 
same  should  be  done  for  outdated  or  unwanted  pestk:ides.  Note  that 
a  great  majority  of  sdW  waste  iandfHIs  lack  a  supplemental  permit  and, 
consequently,  are  not  legally  at)le  to  handle  pestickJes.  Never  flush 
pesticides  down  the  drain  or  into  sewers. 


Do  not  leave  pesticides  or  pesticide  containers  at  the  application  site. 
Never  reuse  pesticide  containers.  Keep  all  pesticide  containers  out  of 
the  reach  of  children.  Leftover  pesticides  should  be  kept  in  tightly 
closed  containers  In  a  storage  facNity.  The  U.S.  Department  of 
Agriculture  and  the  U.S.  Environmental  Protection  Agency  has  set  up 
specific  guidelines  for  pesticide  disposal.  The  State  of  Missouri 
Department  of  Natural  Resources  can  help  with  prcblcnris  concerning 
the  safe  disposal  of  pesticides  and  pesticide  containers.  The  address 
and  phone  numbers  follow: 


Missouri  Department  of  Natural  Resources 

Division  of  Environmental  Quality 

P.O.  Box  176 

Jefferson  City.  MO  65102 

Business  phone:  (314)751 -79?9 

Emergency  response  phone:  (314)634-2436 


SuiTimary 


Pesticide  safety  is  essential  in  the  prevention  of  poisonings.  Special 
rules  apply  in  the  mixing  and  application  of  pesticides;  therefore,  It  is 
important  to  read  the  label  first  before  handling  any  pesticide. 
Protective  clothing  should  always  be  wom  when  mixing  and  applying 
pesticides.  If  poisoning  occurs,  contact  a  physician  and  begin 
administering  first  aid.  Pesticides  should  t>e  stored  and  disposed  of 
properly. 

The  local  fire  chief  and  police  department  should  t>e  notified  that 
pesticides  are  stored  in  buildings.  They  need  to  know  the  types  of 
pesticides  and  the  location  where  they  are  stored.  This  is  important 
for  them  to  know  because  what  appears  to  be  smoke  is  sometimes  not 
just  smoke.  Chemicals  may  actually  be  ..1  the  Sinoke.  If  this  is  the 
case,  the  fire  department  needs  to  know  what  chemicals  are  present 
so  they  know  how  to  safely  contain  the  fire. 
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Introduction 


When  working  with  a  landscape  company,  iandscapers  may  be 
confronted  with  planting  many  different  forms  of  trees  and  shrubs. 
Employers  wRI  ^pect  Iandscapers  to  be  knowledgeable  about  each 
one.  Iandscapers  shodd  be  aware  of  proper  procedures  and  what 
the  consequences  will  be  if  they  do  not  follow  tfiem.  A  mistake  could 
cost  the  life  of  the  tree. 

How  Trees  and  Shrubs  are  Sold 

Plants  are  sold  in  three  ways:  bare-root;  balled  and  burlapped  (B  and 
B);  or  container-grown.  See  Figure  1.1. 

Figure  1.1  -  Ways  Plants  are  Sold 


bare-root      balled  and  burlapped  container-grown 


Bare-root  plants  -  Bare-root  plants  are  comparatively  inexpensive 
compared  to  B  and  B  or  container-grown  plants.  They  are  lightweight 
and  easy  to  transplant  They  should  tie  donnant,  at  the  time  of 
transplanting,  in  the  winter  or  early  spring.  A  big  advantage  is  ttiat  the 
same  soil  dug  from  the  hole  can  be  used  as  back-fill.  There  is  no 
other  soil,  so  a  transition  zone  is  not  needed. 

Some  disadvantages  of  bare-root  plants  are  that  there  is  a  reduced 
root  system  and  the  plants  are  usually  small,  requiring  more  time  to 
mature.  The  transplant  season  is  limited  to  winter,  for  some,  and  early 
spring. 
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Balled  and  burlapped  plants  •  Bailed  and  burlapped  plants,  referred  to 
as  B  and  B.  are  plants  dug  with  a  ban  of  son  containing  Its  roots  and 
wrapped  in  burlap.  With  B  and  B,  larger  plants  can  be  transplanted 
with  less  damage  to  the  root  s^'stem.  or  shock  to  the  plant  They  can 
be  planted  throughout  the  early  spring  and  late  fall.  Plants  can  be 
planted  in  the  winter  as  long  as  the  ground  is  not  frozen.  Some 
disadvantages  of  6  and  B  are  that  they  are  usually  more  expensive 
and  the  son  ban  adds  extra  weight  and  bulk.  The  larger  plants  are 
expensive  to  install  and  require  heavy  equipment,  such  as  a  tree  spade 
or  hoist. 

Container-orown  plants  -  Container-grown  plants  are  less  expensive 
than  B  and  B  and  also  have  an  Intact  root  system.  These  plants  are 
grown  in  the  containers.  They  can  t>e  planted  in  the  spring,  summer, 
and  tan.  If  plants  are  kept  in  containers  too  long,  they  become  root- 
bound.  They  are  seklom  avaOable  in  sizes  larger  tfuin  a  ten-gallon 
container. 

Preparing  Soil 

Son  assessment  -  An  assessment  of  the  son  in  the  planting  site  should 
be  made  before  planting.  The  texture,  structure,  and  depth  shouki  be 
checked.  The  soH  shoukJ  also  be  checked  for  compactkxi.  A  son  test 
snoukJ  be  run  before  the  sol  is  prepared  so  that  fertnizer  defteiencies 
and  pH  can  t>e  corrected.  Son  test  samples  can  be  sent  to  a  local 
extension  agent.  They  wtti  provMe  both  results  and  recomn)endatk}ns. 

Addittons  -  After  the  soH  test  results  and  recommendatk>ns  have  been 
returned,  work  the  recommended  materials  into  the  back-fW  soN.  Do 
not  add  more  fertilizer  to  the  soH  than  is  recommended.  Nutrients 
shouM  be  used  in  a  slow-release  fomn.  Do  not  pour  high-analysis 
fertilizers  directly  into  the  planting  hole.  There  is  a  danger  of  burning 
the  roots  wtien  this  is  done.  Some  Iandscapers  choose  to  place  a 
slow-release  planting  tadet  around  the  rootbail  when  they  plant.  T  hey 
shoukl  be  placed  in  the  hole  after  it  is  one-half  full  of  back-fill.  A  water- 
soluble  or  lk)ukl  fenilizer  could  be  used  instead.  This  is  applied  when 
the  plant  is  watered-in.  Follow  package  directions.  The  planting  hole 
is  a  transition  zone  for  new  roots  to  grow  into.  This  transition  zone 
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helps  the  roots  to  move  from  the  prepared  sol  Imo  a  usually  less 
favorable  day  sol.  The  size  of  the  hole  is  determined  by  the  soil 
conditions. 

Drainatie  and  aeration  -  The  soH  texture  and  structure  determine 
drainage  and  aeration.  To  determine  how  well-drained  the  soN  Is,  fHI 
the  planting  hole  with  water.  If  all  the  water  drains  out  within  the  first 
18  to  24  hours,  drainage  is  satisfactory,  if  not,  then  either  choose 
water-tolerant  plants  or  install  drainage  tiles. 

Plow-pan  soil  •  If  the  soil  is  compacted  or  has  a  heavy  plow  pan 
fcteneath,  as  in  old  farmland,  the  planting  hole  must  be  deep  enough 
to  go  below  the  compacted  zone.  The  t>ack-fill  soH  should  contain  soil 
from  below  the  compacted  layer,  plus  organic  matter. 

Shallow  soil  -  A  shallow  soil  can  either  be  used  by  making  a  raised 
bed  or  drilling  through  the  plow  pan  below  the  hole  and  filling  with 
surface  soil  mixed  with  organic  matter.  See  Figure  1.2  and  Figure  1.3. 

When  using  organic  material  with  the  soil,  nitrogen  must  be  added  to 

replenish  the  nitrogen 
Figure  1 .2  -  Raised  Beds  for  Poor  Soils  used  by  the  microor- 
ganisms that  break  down 
the  organic  material.  A 
rate  of  one  to  two  pounds 
of  nitrogen  per  1,000 
square  feet  is  recom- 
mended. 

Sand  is  not  an  Meal 
amendment  for  day  soils 
unless  it  constitutes  45% 
of  the  soil  volume.  The 
day  partides  will  settle 
into  the  pore  spaces 
t>etween  the  sand  and 
produce  a  less  porous 
soH. 
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Timing  -  At  some 
time,  a  plant  may 
need  to  be 
moved  from  one 
area  to  another. 
In  the  nursery, 
the  plants  grown 
in  the  fieM  need 
to  be  dug  before 
they  can  be 
moved  to  the 
homeowner'ssite. 
This  can  be  done 
at  most  times  of 
year,  but  the  best 
time  is  when  the 
weather  is  cooler 
and  doudy  or 
when  the  plant  Is  dormant  or  semi-dormant.  Roots  wBI  t>e  lost  In  the 
process  so  it  is  essential  that  the  leaves  be  kept  cool  and  shaded  whHe 
transplanting.  This  Is  not  as  important  if  the  tree  or  shmb  is  donnant. 

It  is  best  not  to  plant  in  late  spring  or  summer  vi^en  the  plant  top  is 
growing  rapWIy.  Winter  planting  is  fine  for  some  species,  but 
desiccation  or  coW  injury  may  occur  with  broad-leaved  evergreens. 
The  goal  when  transplanting,  is  to  choose  a  time  when  root  growth  will 
exceed  shoot  and  leaf  growth.  Early  autumn  is  the  best  time.  At  this 
time  the  roots  will  grow  as  long  as  the  ground  is  no*  frozen,  and  the 
cool  weather  promotes  domnancy  of  the  tops.  Early  spring  is  the 
second  best  time,  since  the  roots  have  a  chance  to  get  established 
before  the  shoots  and  leaves  grow.  Plants  can  be  moved  bare-root, 
or  balled  and  burlapped.  This  depends  on  the  time  of  year  and  the 
kind  of  plant. 

Preparation  -  When  transplanting  the  planting  hole  should  be  prepared 
ahead  of  time  so  the  process  can  be  done  as  quickly  as  possible.  The 


Figure  1 .3  -  Planting  In  Tight  day  Subsoil 


soil  should  not  be  too  wet  or  dry  when  transplanting.  The  rootball  wHI 
not  hold  together  if  either  of  these  occur,  damaging  the  root  system. 
When  transplanting  larger  trees,  it  is  a  good  practice  to  root  prune 
several  months  to  a  year  before  moving  the  plant.  This  is  done  by 
marking  a  cirde  around  the  trunk.  The  size  of  the  circle  is  measured 
by  allowing  1 2  Inches  of  diameter  for  every  Inch  of  trunk.  Use  a  spade 
and  cut  around  the  circle  and  as  deep  as  the  spade.  This  promotes 
new  root  growth  around  the  circle  and  lessens  tfie  loss  of  roots  during 
actual  transplanting. 

Plant  dioQina  -  When  transplanting,  begin  digging  outskJe  the  circle  cut 
when  root  pmning,  so  that  most  of  the  new  roots  wHI  be  contained 
insMe  the  rootball.  Use  a  sharp  spade.  If  root  pruning  is  not  feasible 
(and  it  rarely  is  feasible  in  the  rush  of  the  landscape  season),  proceed 
to  dig  the  tree  using  12  inches  for  every  inch  of  trunk  diameter  or 
around  the  drip-line  of  the  tree.  See  Figure  1 .4.  Dig  a  trench  following 
the  circle  as  deep  as  the  ball  is  wkle  and  as  wkie  as  the  spade,  or 
more  if  more  work  room  is  needed.  Do  not  pry  against  the  bail  with 
the  sp^de,  because  this  can  damage  the  ball.  After  the  trench 
surrounds  the  rootball,  start  shaping  into  a  spherical  shape  by 
undercutting  the  ball,  while  trimming  any  roots,  as  needed.  The 
rootball  will  then  be  sitting  on  a  pedestal  of  soil.  Cut  any  roots  in  the 
pedestal  with  a  spade.  Tip  the  soil  ball  on  its  skie,  bringing  the  buriap 
undeme'^h  and  around  the  son  bail.  Pull  the  buriap  tightly  whHe 
fastening  with  nails  used  as  pins.  The  buriap  should  enclose  the  entire 
rootball  tightly.  Then  bind  the  top  with  a  sturdy  cord,  going  around 
the  ball  for  support. 

Plant  removal  -  The  best  way  to  handle  a  tree  is  by  lifting  It  out  by  the 
soil  ball.  The  cords  that  crisscross  the  soil  ball  may  also  be  used. 
Pulling  on  the  tree  trunk  can  result  in  breaking  of  the  rootball,  which, 
In  turn,  can  break  the  roots.  Larger  trees  may  need  to  be  moved  by 
a  hoist  or  crane. 

Planting  Procedures 

Planting  hole  preparation  -  The  first  step  in  F>lanting  a  l3are-root,  ballea 
and  buriapped,  or  contalner-grown  plant;  is  to  prepare  the  planting 
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Figure  1.4  -  Transplanting  -  Digging  a  Plant 
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hole.  For  bare-root  plams.  the  hole  should  be  just  large  enough  not 
to  cramp  or  bend  the  roots.  For  B  and  Bznd  container-grown  plants, 
the  planting  hole  should  be  six  inches  wider  than  the  container  width 
on  all  sides.  When  digging,  the  sides  of  the  hole  sonietimes  become 
glazed.  The  roots  may  not  be  able  to  penetrate  this  glaze  and  grow 
into  the  native  soH.  Therefore,  the  sides  should  be  roughened  with  the 
spade  before  the  plant  is  set.  A  mound  of  soH  four  to  six  inches  tHck 
should  then  be  placed  in  the  bottom  of  the  hole,  when  planting  bare- 
root  plants. 

Plant  orientation  -  The  orientation  of  the  plant  should  be  decided.  If 
the  site  has  windy  conditions,  the  side  of  the  tree  with  the  most 
branches  shoiJd  face  into  the  wind.  For  bare-root  plants,  the  largest 
root  should  be  placed  into  the  wind,  if  wind  is  not  a  consideration, 
place  the  most  pleasing  side  of  the  plant  toward  the  mosi  viewed  area. 
Place  the  side  of  the  tree  with  the  lowest  branches  away  from  areas  of 
activity.  Place  the  highest  branches  on  the  side  with  the  most  activity, 
i.e.,  sidewail<  undemeath. 

Bare-root  DiantInQ  -  Before 
planting  bare-root  plants, 
be  sure  the  roots  are 
healthy.  They  should  be 
fresh,  not  wilted  or 
shriveled.  To  t>e  sure  they 
are  ready,  soak  them  in  a 
bucket  df  water  ovemight 
before  planting.  Any  dead, 
twisted,  broken,  or  di- 
seased roots  should  be 
pruned  back  to  healthy 
tissue. 

Place  the  roots  spread  out 
over  the  cone-shaped 
mound  of  soil.  See  Figure 
1  5.  Stakes  should  be  set 
after  the  plant  is  in  the 
hole  and  before  the  t>ack- 
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fill  soi  is  added.  They  shouki  be  stuck  down  into  the  undisturbed  son. 
Fll  the  hole  about  three-fourths  fuH  wh!<e  gently  tamping  In  the  soil  with 
the  end  of  the  spade  around  the  roots.  The  original  sol  with  no 
amendments  can  be  used  for  back-fW.  Since  there  Is  not  a  different  soil 
around  the  roots,  a  transition  zone  is  not  needed.  Water  the  soU 
thorougNy.  When  the  plant  settles,  adjust  It  by  grabbing  the  tmnk  of 
the  tree  and  whHe  nxklng  it  gently  back  and  forth,  gently  pulling  up 
unti  the  tree  is  no  deeper  than  the  original  sol  line.  This  is  seen  at  the 
base  of  the  trunk.  This  cannot  be  done  with  container-grown  or  B  and 
B  plants,  or  else  the  rootball  wll  break.  Proceed  filling  the  hole, 
adjusting  the  tree  as  necessary.  Water  It  in  again.  Make  a  berm,  or 
dish,  around  the  tree  as  shown  in  Figure  1.5.  The  tmm  should  be 
around  the  outsMe  edge  of  the  planting  hole  and  about  four  to  six 
inches  high  around  the  outskJe.  Keep  the  sol  six  inches  away  from 
the  trunk  to  prevent  a  wet  environment  whteh  can  cause  crown  rot. 
This  directs  the  water  to  stay  in  the  area  above  the  root  zone,  soaking 
down  instead  of  running  off.  Mulch  can  be  spread  on  the  top.  A  bare- 
root  plant  does  not  need  a  lot  of  water  untH  it  begins  to  leaf  out.  Be 
sure  not  to  overwater  or  roots  will  rot. 


Figure  1 .6  -  B  and  B  Planting 


I  A/,  Pu»h  th«  hot* 
V   l"to  <*>•  IMI*  to 
^   w«t«r  m«  piam. 


Burlap  to  turiMd 
back  and  IM 
•tringt  ara  cut. 


Balled  and  burtaooed 
planting  -  To  plant  B  and 
B  plants,  careifulty  set  the 
sol  ball  into  tfie  bottom  of 
the  hole.  See  Figure  1 .6. 
The  top  of  the  rootball 
should  fc>e  at  the  original 
soil  level.  Untie  and 
remove  the  string  around 
the  top  of  the  burlap  and 
spread  the  buriap  open. 
Fill  the  hole  with  prepared 
back-fill  soil  about  one- 
half  full,  rimn  it  with  the 
end  of  the  shovel.  If 
stakes  are  necessary,  they 
should  be  placed  at  this 
time.    Fill  the  remainder 
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of  the  soil  up  to  the  level  of  the  hole,  firming  in  the  process.  Cut  away 
any  excess  burlap  showing  above  the  soH  line.  If  left  exposed,  burlap 
will  act  as  a  wick  drawing  up  moisture  and  drying  out  the  rootball 
below.  BuHd  a  berm  (dish)  to  keep  water  in.  Water  the  plant 
thorougNy. 

Container-grown  planting  -  Before  planting  a  container-grown  plant,  it 
must  be  removed  from  the  container  with  little  disturbance  to  the 
rootball.  Plants  are  fairly  easy  to  remove  from  plastic  pots.  Holding 
one  hand  over  the  soH.  turn  the  pot  nearly  upsUe  down  and  tap  the 
edge  of  the  pot  on  a  soiki  surface.  This  should  loosen  the  roots  from 
the  skJe  of  the  pot  and  allow  the  plant  to  sIMe  out  into  one's  hand. 
Larger  plants  can  be  placed  on  their  skie  and  siki  out  of  the  container. 
Metal  containers  will  have  to  be  cut  with  can  cutters.  Two  cuts 
opposite  each  other  will  do.  Bend  the  metal  back  and  take  out  the 
plant  by  the  rootball.  not  the  stem  or  trunk.  IHandle  the  cut  metal  with 
caution,  as  it  is  sharp  and  can  cut  skin  easily. 

Fiber  pots  should  be  torn  away  below  the  soil  level.  The  t)ottom  of  the 
pot  may  also  be  torn  away  to  give  the  roots  room  to  grow. 

Container-grown  plants  can  be  root-bound.  If  so,  loosen  or  cut 
circling  roots  at  the  bottom  of  the  rootball.  Cut  several  shallow  vertical 
lines  on  the  sides  of  the  rootball  with  a  knife.  This  will  stimulate  new 
root  growth.  The  rest  of  the  planting  procedure  is  similar  as  planting 
a  B  arKl  B  plant.  Place  the  container-grown  plant  in  the  bottom  of  the 
hole  so  the  top  is  at  the  same  level  as  the  hole.  See  Figure  17.  Fill 
the  hole  about  one-half  full  with  back-fill.  Firm  the  soil  in  around  the 
roots.  Stake  if  necessary.  Finish  filling  the  hole,  firming  in  the 
process.  Make  a  berm  (dish)  around  the  tree,  at  the  outskJe  edge  of 
the  hole.  Water  thoroughly.  Mulch  can  then  l3e  added  to  the  top  to 
hold  in  moisture.. 

Mulches 

Purposes  of  mulch  -  Mulches  are  applied  to  the  soil  surface  of  the 
planting  area.  Mulches  help  retain  water  in  the  soil  around  the  rootball 
while  plants  are  getting  established.  Mulch  also  helps  keep  weeds 
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Figure  1.7  -  Planting  Container-Grown  Plants 


Turn  plant  upside  down  and 
pat  gently  to  remove  pot. 

Fiber  Pott 


M«UI  Cant 


Cans  should  be  cut 
at  the  nursery. 


All  Container- 
Grown  Plants 


Make  a  dish  from  soil 
to  hold  water. 


Cut  or  tear  the  pot  below 
soil  level  and  the  bottom 
of  the  pot. 


loosened  soil 
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down.  It  looks  good  and  It  stabilizds  the  temperature  around  the 
planting.  This  helps  prevent  winter  heaving  caused  by  repeated 
freezing  and  thawing. 

Characteristics  -  Mulch  should  used  in  all  plantings.  It  is  one  thing 
that  remains  consistent  in  the  procedures  for  planting  the  three  forms 
of  plant  material.  A  mulch  must  be  two  to  four  Inches  thick  to  be 
effective.  A  shallower  mulch  allows  weeds  to  sprout.  Black  plastk;  or 
landscape  fabric  wMI  help  prevent  mulches  from  mixing  with  sol  and 
becoming  unsightly.  Black  plastic  may  cause  water  logging  anCh||ot 
allow  oxygen  to  reach  the  roots.  On  slopes,  mulch  can  be  washed  c|f 
the  plastic.  The  plastic  should  be  cut  to  allow  water  and  oxygen  to  get 
to  the  plants.  Landscape  fabric,  a  weed  barrier  mat,  is  often  used 
intstead  of  plastic.  It  allows  oxygen  and  water  to  pass  through,  whHe 
still  keeping  weeds  down.  Landscape  fabric  is  a  better  choice  around 
plants. 

Tvpes  •  Some  possible  organic  mulches  are  wood  chips,  shredded 
bart(,  lawn  clippings,  and  pine  needles.  Inorganic  mulches  include 
crushed  stone,  marble  chips,  brick  chips,  or  river  rock.  An  adva<  tage 
of  inorganic  mulches  Is  that  they  do  not  alter  pH  or  use  nitrogen  in 
decomposition,  since  they  do  not  decompose. 

Mulches  should  not  be  placed  within  six  inches  of  the  trunk. 
Otherwise  crown  rot  may  occur  from  excess  moisture,  rotting  the 
trunk. 

Summary 

Some  key  differences  between  planting  each  of  the  three  forms  of 
plants  are  as  follows.  Bare-root  plants  should  be  placed  on  a  mound 
of  soil  and  can  be  filled  in  with  the  original  soil.  Root-bound  container- 
grown  plants  must  have  the  roots  loosened  or  uncoiled.  With  balled 
and  burlapped  plants,  the  cord  wrapped  around  the  ball  must  be 
removed;  the  buriap  is  left  on  Container-grown  and  balled  and 
burlapped  plants  are  not  placed  on  mounds. 
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Several  procedures  cen  be  done  to  plants  after  they  are  transplanted. 

These  procedures  help  ensure  that  the  plant  gets  a  healthy  start  In  its 
new  home. 

Staking  and  Guying 

Why  support  mav  be  needed  -  A  tree  trunk  develops  a  strong  taper 
and  gains  caliper  (diameter  of  the  tmnk)  by  being  exposed  to  wind 
and  weather.  This  and  lower,  lateral  branches  help  concentrate  energy 
In  the  trunk.  If  a  tree  Is  staked  when  young,  It  can  develop  a  weak 
trunk,  if  a  tree  is  grown  too  dose  to  others  In  the  nursery,  shading  out 
lower  branches,  or  if  the  lower  branches  are  removed;  a  tree  will  be 
weak  and  need  support  when  transplanted  at  a  later  time. 

Purposes  of  staking  -  Staking  is  used  for  root  anchorage  until  the  trees 
are  established.  Staking  is  also  done  for  support  and  for  protection 
from  injury. 

Support  stal<es  should  be  used  if  the  tree  is  too  weak  to  stand  on  its 
own  and  to  secure  the  roots  from  moving,  if  the  rootbaii  moves  after 
new  roots  have  grown,  these  roots  wHI  be  broken  off.  dan^ging  the 
plant.  Support  staking  Is  usually  necessary  through  the  first  year  or 
until  the  plant  can  stand  on  its  own.  At  the  end  of  the  first  growing 
season,  check  to  see  if  the  tree  can  be  unstaked.  Even  if  it  is  ready, 
leave  the  stakes  in  place  until  spring  to  protect  the  tree  from  winter  ice 
or  snow  damage.  If  not  ready,  the  top  may  need  to  be  trimmed  to 
reduce  weight  and  wind  resistance. 

Smaller  trees  are  staked,  depending  on  size,  by  three  methods:  slant 
method,  one-stake  method,  or  the  two-  or  three-stake  methods,  insert 
stakes  (2  x  2"  treated  wood  or  a  T-iron)  at  least  18"  deep,  extending  nc 
more  than  two  thirds  the  height  of  the  tree.  They  should  be  placed 
parallel  to  the  trunk.  See  Figure  2.1.  Ties  should  be  looped  around 
the  trunk  and  a^ached  to  the  stake  within  two  inches  of  the  top  of  the 
stake. 
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Figure  2.1  -  Tree  Staking  Methods 


Guvinq  •  Larger  trees  greater  than  three  inches  caliper  have  more 
foliage,  hence  more  wind  resistance,  and  need  greater  support.  Guy 
wires  are  used  for  this  purpose.  See  Figure  2.2.  Compresston  springs 
or  tumbuckles  may  be  used  to  keep  the  wires  tight.  Three  or  four 
wires  are  attached  to  a  protective  collar  around  the  trunk  above  the 
first  set  of  branches.  The  wires  shouM  be  flagged  with  reflective  tape 
or  cloth  for  easy  visibitity.  The  stakes  are  Inserted  in  the  ground  at 
angles  toward  the  tree.  The  guy  wires  should  make  45°  angles  with 
the  trunk  and  ground. 

Precautions  -  The  materials  used  to  wrap  around  the  tree  should  be 
flexible  enough  not  to  rub  away  bark,  and  loose  enough  not  to  cut  into 
the  bark  girdling  the  tmnk.  This  prevents  the  flow  of  water  and 
nutrients  through  the  trunk,  killing  the  tree.  Wires  should  be  wrapped 
with  mbber  hose  or  other  soft  materials  available  on  the  market. 

If  the  stakes  must  be  replaced  later  with  new  or  larger  stakes,  use  the 
same  hole  in  the  ground  to  prevent  damage  to  the  roots. 
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Figure  2.2  -  Guying 


Staldng  can  cause  a  weal(  tree  to 
grow  stronger.  It  causes  it  to 
grow  tailer  without  a  significant 
trunl(  caliber  to  support  it. 
Therefore,  staking  should  be  done 
only  when  necessary,  and  not  left 
on  too  long  or  the  tree  will  never 
be  able  to  stand  on  its  own. 

Wrapping 

Purooses  -  Wrapping  the  trunks  of 
newly-transplanted  trees  is 
sometimes  done  to  protect  the 
trunk  from  sunburn,  sun  scald, 
and  water  loss.  It  also  reduces 
animal  injury  due  to  mice,  rabbits,  or  deer  chewing  on  bark;  or 
damage  caused  by  cutting  too  close  to  the  tree  with  a  wted  trimmer. 

Materials  -  Trees  are  wrapped  with  a  special  paper  or  burtap.  Latex 
paint  Is  sometimes  used;  although  It  is  not  very  attractive,  It  Is  easier 
and  cheaper.  As  the  trunk  size  increases,  the  paint  cracks,  exposing 
the  new  bark  to  the  sun  at  a  gradual  rate. 

The  tree  wrapping  paper  is  used  most  often.  The  trees  should  be 
wrapped  from  the  ground  up  in  a  spiial,  overlapping  about  one-half  the 
wklth  of  the  material.  Wrapping  in  this  direction  repels  rain  and 
sprinkler  Irrigation.  The  wrapping  could  be  fastened  by  a  rope 
spiralling  opposite  the  direction  of  the  wrapping.  It  could  also  be 
fastened  with  electrical  tape.  If  it  gets  wet,  problems  with  fungus  may 
occur. 

Wrapping  can  stay  on  the  tree  until  it  disintegrates  or  for  one  year, 
whichever  comes  first.  It  should  be  checked  periodically  to  be  sure  no 
insects  or  fungus  arc  damaging  the  tree  trunk.  If  such  damage 
occurs,  the  wrapping  should  be  removed. 


Anti-transpirantt 


Purposes  -  When  transplanting  (moving)  a  plant,  leaves  are  sometimes 
stripped  or  anti4ranspirants  are  used.  TNs  cuts  down  on  the  amount 
of  moisture  the  plant  loses  through  the  leaves  during  and  after  movir.  j, 
until  the  plant  Is  reestablished.  Sprays  may  reduce  water  loss  during 
the  growing  season;  during  a  drought;  and  during  the  winter  on 
conifers  and  other  evergreens  to  prevent  winter  bum  in  cold,  dry 
winters. 

Kinds  -  Anti-transpirants  are  chemical  sprays  applied  to  plants  to 
reduce  transplratkxi.  There  are  three  kinds.  One  is  a  material  that 
reflects  radiant  energy  away  from  the  leaf,  thus  lowering  the  leaf 
temperature  and  reducing  transpiration.  Another  is  a  wax,  plastic,  or 
latex  film  that  is  sprayed  thinly;  thus  blocking  the  stomata  and 
reducing  water  loss,  i.e.  Wilt  Proofs.  The  third  kind  Is  a  chemical 
spray,  which  prevents  the  guard  cells  around  the  stomata  from 
allowing  the  stomata  to  open  fully;  thus  cutting  down  on  the  amount 
of  water  lost  through  transpiratbn.  All  of  these  have  disadvantages. 
The  reflecting  material  has  a  light  color,  whk;h  is  not  pleasing  to  the 
eye,  and  limits  photosynthesis. 

The  wax,  latex,  or  plastte  films  cut  down  on  the  amount  of  carlx)n 
dioxide  absoprtion  necessary  for  photosynthesis.  The  chemical  that 
prevents  stomata  opening  allows  light  for  photosynthesis  and  lets  in 
cartx)n  dioxMe;  txit  is  phytotoxic  to  many  plants  and  contains 
mercury,  which  contaminates  the  environment.  An  exfoliate  Is 
sometimes  used  to  cause  the  tree  to  drop  its  leaves,  thus  no 
transpiration  can  take  place.  This  is  done  in  extremely  hot  weather. 
It  is  not  aesthetically-pleasing,  but  very  effective. 

The  wax,  plastic,  or  latex  transparent  films  are  used  most  often.  They 
usually  last  around  two  to  three  weeks,  depending  on  the  atmospheric 
conditions  and  how  well  they  were  applied.  The  new  growth  that 
occurs  after  application  will  not  be  covered;  thus,  the  plant  will  lose 
water  through  this  area.  A  second  application  may  be  hazardous  to 
the  plant,  in  that  it  will  cut  down  on  photosynthesis. 
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Cautions  -  Anti-transpirants  have  a  toxic  effect  on  some  plants.  The 
concentration  of  anti-transpirant  must  be  carefully  figured  and  the 
species  to  be  sprayed  must  be  considered.  Toxic  effects  show  up 
more  on  evergreens  than  deciduous  plants.  Anti-transpirants  should 
be  used  sparingly  and  only  when  necessary. 

Pruning 

Container-grown  plants  do  not  need  to  be  pruned  after  transplanting 
because  they  have  all  of  their  roots  intact.  B  and  B  and  bare-root 
plants  have  only  ten  percent  of  their  roots,  so  it  seems  logical  to  prune 
back  the  branches  (leaf  surface  area)  to  compensate  for  root 
reduction.  Some  studies  show  that  the  branches  and  leaves  should  be 
left  on  to  manufacture  food  for  the  plant  and  to  promote  root  growth. 
Other  studies  show  lhat  there  is  a  chemical  formed  in  the  tenninal 
buds  that  stimulates  root  growth.  To  compensate,  It  is  best  to  prune 
back  only  the  longest  branches  one-fourth  or  no  more  than  one-third. 
Instead  of  removing  the  tenninal  end  of  the  branch,  remove  only  the 
lateral  branches. 

Alternatives  -  The  actual  size  of  the  plant  does  not  always  have  to  be 
reduced.  If  branches  are  thinned  out  that  are  close  together,  crossing 
each  other,  or  broken;  this  may  t>e  enough  to  reduce  the  leaf  area 
without  reducing  the  size  of  the  plant.  One-fourth  of  the  plant  size  can 
be  removed  without  affecting  the  visual  pleasantness  of  the  plant.  A 
plant  should  not  be  pruned  when  planted,  If  it  was  recently  pruned  in 
the  nursery. 

Fruit  trees  are  usually  pruned  to  promote  low  branch  growth.  Also, 
plants  may  be  pruned  at  this  time  if  the  branch  structure  is  not 
desirable. 

Summary 

Wrapping,  staking,  guying,  and  pruning  are  all  essential  to  the 
successful  establishment  of  newly-planted  trees  and  shrubs.  This  type 
of  follow-up  care  can  affect  the  long-term  look  of  the  tree  or  shrubs. 
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Pruning  is  the  removal  of  any  part  of  the  plant.  Regular  maintenance 
of  trees  and  shrut)s  Includes  pruning.  Pruning  is  an  art.  It  takes 
experience  to  know  what  type  of  pruning  is  required  to  get  the  desired 
effect. 

Purposes 

As  discussed  previously  (Unit  VI,  Lesson  2);  trees  are  pruned  at  time 
of  planting  to  increase  their  chance  of  survival.  Pruning  reduces  the 
top  growth  to  compensate  for  root  loss.  The  size  and  shape  of  a  tree 
or  shrub  can  be  altered  by  pruning.  Pruning  is  done  to  correct  any 
undesirable  growth  such  as  crossing  t>ranches;  weal<,  ruin'ow, 
crotches:  multiple  leaders;  and  water  sprouts.  See  Figure  3.1.  Low- 
hanging  branches  and  branches  that  interfere  with  traffic  should  be 
removed  by  pruning.  Fruit  trees  may  be  pruned  to  reduce  a  heavy 
fruit  load  that  could  break  the  branches.  Pruning  also  reduces  the 
production  of  lets  of  small  fruit  instead  fewer,  larger  fruits  are 
produced.  Pruning  will  reduce  the  size  of  the  plant  and  invigorate  new 
growth. 

Removal  of  damaoed  branches  -  A  major  reason  for  pruning  is  to 
remove  old,  weak  wood;  broken,  dead,  or  dying  brancfies.  A  large 
amount  of  dying  branchef>  may  be  serious  to  the  health  of  the  tree. 
There  are  several  reasons  that  branches  die  back;  excess  stiading, 
insects,  diseases,  mecfianicai  injury,  lightening  injury,  and  air  pollution. 
Damage  to  the  root  system  can  also  cause  branches  to  die  back. 
These  damages  occur  from  improper  fertilizatk>n,  drought,  excess 
water,  poor  soil  aeration,  soil  pollution,  insects,  and  diseases. 
Whenever  removing  diseased  branches  from  a  tree,  be  sure  to 
disinfect  the  tools  used  before  pruning  the  next  tree.  Many  diseases 
can  be  transmitted  from  tree  to  tree  by  the  pruning  tools.  Also  be  sure 
the  tools  are  property  disinfected  and  cleaned  hefore  storing.  A 
solution  of  chlorine  bleach  or  alcohol  can  be  used. 
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Figure  3.1  -  Undesirable  Growth 
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Plant  Responses  to  Pruning 

Pruning  causes  three  different  responses  in  plants.  These  are 
dwarfing,  invigoration,  and  a  change  in  growth  habit. 

Dwarfing  -  A  plant  that  Is  pruned  is  invariably  smaller  than  a  plant  that 
is  not  pruned.  This  is  not  always  easily  seen  because  the  vegetative 
growth  stimulated  by  pruning,  masks  the  reduction  in  size.  Although 
vigorous  growth  occurs  with  pruning,  the  plant  is  still  dwarfed  if 
compared  to  a  plant  that  is  not  pruned. 

Invigoration  *  Pruning  invigorates  and  rejuvenates  plants. 
Carbohydrates  are  located  in  the  upper  portion  of  the  plant  (branches 
and  leaves).  The  roots  are  absorbing  nitrogen  from  the  soil  to  supply 
nutrients  which  form  the  carbohydrates  that  support  the  plant.  When 
branches  and  leaves  are  removed  from  the  plant,  some  of  the  stored 
cartx)hydrates  and  the  cartx)hydrate*producing  parts  are  removed, 
while  the  roots  are  still  supplying  the  same  amount  of  nitrogen.  Thus, 
there  is  an  increased  amount  of  nitrogen  present  when  compared  to 
the  carbohydrates.  This  causes  the  plant  to  shoot  out  new  vegetative 
g.owth. 

Root  pruning  causes  the  opposite  effect;  thus,  more  flowering  and 
fruiting  occur  from  an  increased  carbohydrate  level.  Heavy  pruning 
increases  vegetative  growth  and  lighter  pruning  favors  reproductive 
growth. 

Change  in  growth  habit  -  Pruning  affects  the  growth  habit  of  a  plant. 
Strong  apical  dominance  gives  conifers  their  strong  pyramidal  shape. 
The  apex  (top  bud)  grows  faster  than  the  lateral  buds.  Therefore,  the 
lateral  branches  remain  shorter.  Removal  of  this  apical  bud  (terminal 
bud)  stimulates  growth  of  the  lateral  branches,  thus  producing  a 
bushier  plant.  A  caution  for  deciduous  and  coniferous  trees: 
stimulation  of  the  lateral  branches  causes  them  to  grow  in  a  more 
upright  direction  creating  weak,  narrow  crotches  that  are  more 
susceptilDle  to  breakage.  This  response  is  more  desirable  in  shrubs 
and  hedges.  Branches  that  grow  in  a  horizontal  direction  produce 
more  flowers  and  fruit.  Apical  dominance  is  stronger  in  young  plants 
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and  reduces  with  age.  This  is  why  some  conifers  have  a  strong, 
pyramidal  or  conical  shape  when  young;  and  a  more  rounded, 
spreading  shape  when  mature. 

Types  of  Cuts 

There  are  primarily  two  types  of  pmning  cuts.  These  are  "heading 
t)ack"  and  thinning  out." 

■Heading  t^ck"  -  "Heading  back"  Is  a  procedure  that  Involves  cutting 
off  part  of  a  limb  or  branch.  See  Figure  3.2.  If  the  branch  Is  pruned 
lightly,  the  buds  nearest  the  cut  wilt  be  stimulated  to  grow,  if  this  bud 
faces  away  from  the  plant,  the  directton  of  the  new  growth  wBI  be 
away.  Thus,  the  direction  of  plant  growth  can  be  determined  by  the 
placement  of  the  cut.  A  slightly  heavier  cut  will  stimulate  latent  buds 
farther  down  on  the  remaining  branch.  This  creates  a  bushier,  fuller 
looking  plant.  Shearing  Is  a  type  of  "heading  back".  This  type  of  cut 
Is  done  on  hedges  that  are  to  be  kept  In  a  very  exact  shape  and  look 
very  formal.  Shearing  removes  only  the  tips  of  the  stems,  causing  a 
dense  amount  of  foliage  to  grow  at  the  outer  extreme  of  the  plant. 
Inside  the  branches  Is  often  bare  since  little  light  can  penetrate  the 
outer  leaves. 


Figure  3.2  -  "Heading  Back" 


'Thinning  out"  •  Thinning  out"  is  the  other  type  of  cut.  This  procedure 
involves  the  removal  of  an  entire  shoot  or  branch.  See  Figure  3.3. 
This  is  the  metiiod  used  to  remove  old,  weal<  wood;  crossing 
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branches;  and  unwanted  growth.  Branches  can  be  removed  back  to 
another  branch,  or  the  entire  branch  or  shoot  can  be  removed  at  the 
ground  (pruning  rose  canes).  This  pruning  method  leaves  the  plant 
more  open  and  simplified,  it  allows  light  to  penetrate  the  crown  so  the 
leaves  beneath  will  grow  better.  Sometimes  branches  near  the 
removed  branch  grow  or  sprout  suckers  around  the  cut.  These  should 
be  cut  off. 


Figure  3.3  -  "Thinning  Out" 


Pruning  Procedures 

'Pruning  cut'  -  When  heading  back,  there  are  several  ways  to  make  a 
wrong  cut  and  one  right  way.  The  cut  should  be  one-fourth  inch 
above  the  bud  at  a  45°  angle.  See  Figure  3.4.  BeskJes  not  leaving  a 
stub,  one  should  also  not  cut  under  the  bud.  This  can  cause  the  bud 
to  die.  Using  the  proper  tools  is  essential  in  making  a  clean  cut. 
Pruning  shears  are  best  f^r  this  type  of  cut. 

Figure  3.4  -  Pruning  Cuts 


too  modi  above      too  close  too  flat        too  sianteo  correct 

th«  bud  to  tl^e  bud 
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Figure  3.5  •  Pnining  Smaller  Branches 


Smaller  t 
There  are  two  different 
procedures  for 
removing  a  branch  or 
limb.  Orw  jxocedure  is 
for  smaller,  lighter 
branches  and  the  other 
for  larger,  heavier 
branches.  Smaller 
branches  are  usually 
cut  with  pruning  shears 
or  lopping  shears. 
Figure  3.5  shows  the 
correct  and  incorrect 
procedures.  The  cut 
shouki  be  made  with 
the  blade  of  the  shears 


closest  to  the  main  tmnk  and  the  hook  below,  away  from  the  plant. 
The  cut  should  be  made  flush  with  the  main  trunk.  If  the  shears  are 
not  placed  correctly,  a  stub  wUI  be  left.  A  pruning  saw  may  be  used 
if  the  limb  is  too  large  for  pruning  shears  or  if  the  space  is  small 
to  get  the  shears  in  the  proper  position.  In  this  case,  make  ivvo  cuts 
with  the  saw.  Cut  first  on  the  undersUe  of  the  branch  and  second  on 
the  upper  skie  of  the  branch.  Try  to  make  the  cuts  meet  in  the  mkldle. 


Figure  3.6  -  Three-Part  Cut 


Th*  MCond  cut 
will  drop  tha  limb 


Cut  'h$  branch  Off  without 
damaging  ttw  collar. 


Larger  limbs  •  Remove  larger 
limbs  with  a  pruning  saw,  making 
a  three-part  cut.  This  is  done  to 
prevent  tearing  the  tsark  away 
from  the  tree.  See  Figure  3.6. 
Make  the  first  cut  f^lfway  through 
the  under  skJe  of  the  limb  about 
three  to  four  inches  out  on  the 
limb;  make  the  second  cut  halfway 
through  the  upper  skle  of  the  limb 
about  one  to  two  inches  out  from 
the  first  cut.  The  weight  of  the 
branch  will  cause  the  branch  to 
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breakaway.  Remove  the  stub  with  the  third  cut  The  third  cut  should 
be  made  outside  the  wrinlded  growth  (callus  layer)  on  the  upper  side 
of  the  limb.  Follow  Figure  3.6.  If  cut  too  dose  to  the  tree,  cells  that 
prevent  disease  from  entering  into  the  main  trunk  via  the  wound  are 
removed.  This  endangers  the  tree. 

When  shearing  hedges,  t>e  sure  the  hedging  shears  are  sharp,  so  they 
do  not  tear  the  foliage.  A  dean  sharp  cut  n^kes  the  plant  look  better. 

Pruning  wounds  larger  than  one  and  one-half  inch  can  be  sealed  with 
an  antiseptic  wound  dressing.  This  prevents  disease  from  rotting  the 
wood,  creating  a  cavity.  Tree  paint  can  be  sprayed  on.  This  treatment 
can  be  given  as  soon  as  the  wound  is  made. 

Pruning  Procedures  for  Various  Plants 

Evergreen  dants  -  Conifers  do  not  usually  need  pruning.  Coniferous 
evergreens  are  divkJed  into  two  groups,  whorl-branching  spedes  (fir, 
pine,  spruce)  and  random-branching  species  (juniper,  yew,  artXKVitae). 
If  conifers  need  pruning,  whorl-branching  species  are  pruned  back  to 
a  lateral  branch  or  bud.  Pines  have  terminal  txjds  only  at  the  tips  of 
the  branches.  They  can  be  pruned  by  pinching  back  these  candles. 
See  Figure  3.7.  This  promotes  the  development  of  doser  whorls  of 
branches,  making  the  plant  denser.  In  spruces,  to  avoW  open 
spaces,  prune  half  of  the  terminal  shoots.  See  Figure  3.8. 


Figure  3.9  •  Training  a  Lateral   AvoM  damaging  the  centralleader. 


Shoot  to  be  Central  l.eader 


Figure  3.7  -  Pruning  Pines 


Figure  3.8  -  Pruning  Spruces 


Figure  3.10  - 
Exposed  Stubs 


Cut  to  Cover 


If  this  happens,  train  a  lateral 
shoot  to  take  its  place.  See 
Figure  3.9.  Never  cut  back  to 
bare  wood,  since  the  tree  wKI  not 
grow  from  bare  wood. 

When  pruning  random-branching 
evergreens,  shearing  can  be  done. 
These  plants  pan  be  pruned  In  just 
about  any  way.  More  compact 
plants  result  when  long  branches 
are  cut  back  to  their  junctkxi  with 
a  lateral  txanch  during  early 
spring.  The  cuts  shouki  be  made 
"back-In"  so  that  new  growth  will 
soon  cover  exposed  stubs.  See 
Figure  3.10.  Junipers  must  have 
fdiage  on  the  remaining  stem  to 
grow  back.  Yews  can  be  cut  back 
to  just  about  a  bare  stub.  Severe 
pruning  should  be  done  in  April, 
but  light  pruning  can  be  done  all 
year  round,  in  artx>n^e  and 
junipers,  do  not  make  cuts  into  the 
"dead  zone'  insMe  the  plant  where 
the  stems  are  bare,  or  they  will  not 
grow  out. 


Verv  voung  deckiuoi  trees  -  Very  young  deciduous  trees  need  to 
have  their  growth  direded  by  pmning.  The  use  of  the  tree  in  the 
landscape  and  its  growth  habit  are  to  be  determined  early.  The  height 
of  the  first  branch  from  the  ground  determines  the  use  of  the  tree  in 
the  landscape.  It  could  be  low  so  children  can  play  on  it,  or  high  if  it 
is  a  specimen  tree  or  away  from  traffk;  arch.  This  height  never 
changes  throughout  the  life  of  the  plant.  A  young  tree  should  be 
pruned  only  enough  to  direct  its  growth  and  corred  structural 
weakness.  The  permanent  scaffdd  branches  should  also  be  chosen. 
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Figure  3.^1  -  Temporary 
Bnnches 


Figure  3.12  -  Pruning  Lateral 
Branches 


A  very  young  tree  should  have 
temporary,  lower  branches  left  on 
the  trunk  to  nourish  it  They  help 
the  tree  develop  caliper  and 
protect  from  sun  scald.  See 
Figure  3.11.  After  the  caliper  of 
the  trunk  reaches  two  to  three 
inches:  they  can  be  removed  over 
a  period  of  two  to  three  years, 
removing  the  largest  one  first. 
Branches  do  not  rrusve  upward. 
The  tree  grows  from  the  top  rather 
than  the  bottom.  The  branches 
selected  for  the  lowest  limbs,  will 
always  remain  at  that  height. 
Water  sprouts  grow  along 
horizontal  branches  and  suckers 
sprout  up  at  the  base  of  the  tree. 
These  branches  use  more  energy 
from  the  plant  than  they  contribute 
and  shouM  be  removed  as  soon 
as  they  begin  to  grow. 
Occasionally,  lateral  branches 
outgrow  the  central  leader  or  grow 
in  competiilon  with  It.  f'^'j  Figure 
3.12.  These  branches  ^nouid  be 
pruned  back. 

Young  to  medlum-aae  deckiuous 
trees  -  As  the  tree  gets  a  few 
years  older,  pruning  cuts  may  be 
made  lo  keep  the  tree  structurally 
strong  and  appealing.  The  angle 
of  branch  attachment  should  be 
45  to  90°.  Narrower  angles  cause 
weak  branches  and  should  be 
removed.  See  Figure  3.13. 
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Figure  3.13  -  Branch  Angles 


strong  Croteh  Wmk  Crotch 


Scaffold  branches  shoukj  be  18-24"  apart  ano  paced  around  the 
trunk  as  much  as  possible  for  good  support  anu  itght  penetration.  If 
one  branch  is  directly  above  another,  one  of  them  should  be  removed. 
One  Inhibits  the  growth  of  the  other.  Choose  the  strongest  ones  to 
remain  and  remove  the  rest.  See  Rgure  3.14. 

Figure  3.14  -  Prune  One  of  A  branch  shoukl  not  be  larger 
Competing  Parallel  Branches       than  the  main  trunk  or  the  lateral  it 

is  attached  to.  The  larger  branch 
shouM  be  "headed  back"  so  it  will 
grow  more  slowly  and  the  main 
trunk  can  catch  up. 

Mature  trees  -  If  trees  are 
maintained  as  they  are  growing, 
they  should  not  need  severe 
pruning  when  they  are  nruiture. 
Maintenance  pruning  would  be  all 
that  Is  necessary;  which  would  be 
to  renxjve  dead,  broken,  crossing, 
and  low-growing  branches.  Minor 
pruning  can  be  done  to  keep  the 
crown  of  the  plant  In  the  desired  shape.  Diseased  branches  should 
also  be  removed  promptly.  A  mature  tree  can  be  thinned  to  open  up 
the  canopy  without  seriously  changing  the  form  of  the  tree.  See 
Figure  3.15. 
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Topping,  heading,  or  stubbing  should  not  be  done  unless  It  Is 
absolutely  necessary.  This  promotes  vigofous,  weak,  growth  at  the 
outer  edge  of  the  canopy.  See  Rgure  3.16.  Thinning  gives  a  much 
more  desirable  look. 


Figure  3.15  -  Thinning  Mature  Trees 


Figure  3.16  -  Topping  Trees 


Topping,  or  dehorning,  of  large  trees  has  been  done  to  trees  for 
several  years.  Topping  is  used  to  remove  dangerous  limbs  from  a  tree 
that  may  damage  houses  or  other  structures.  There  are  other  reasons 
for  topping,  out  none  good  enough  to  completely  mutilate  a  healthy 
tree.  Topping  a  tree  causes  many  large  wounds,  where  the  cuts  are 
made,  that  will  never  heal  properly.  These  areas  invite  pests  and 
diseases  to  infest  the  plant.  Also,  the  abundant  growth  that  occurs 
after  the  tree  is  topped,  is  weak  and  more  susceptible  to  wind  damage. 
Topping  causes  *>arly  decline  of  the  tree.  The  tree  is  never  as  strong 
as  it  was  t>efore  topping.  People  often  top  \  ^es  because  the  tree  has 
grown  too  large  for  the  space  they  have  or  too  dose  to  the  house.  A 
better  alternative  to  topping  Is  to  trim  away  a  few  of  the  most 
dangerous  or  annoying  branches. 
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Trees  that  have  potential  of  seriously  damaging  a  home  should  be  cut 
down  and  replaced  by  a  new  tree.  The  proper  tree  must  be  selected 
to  fit  in  the  area  where  a  tree  is  desired.  Do  not  plant  tall  trees  below 
electrical  wires  or  within  20  feet  of  the  house.  Plant  a  smaller  variety 
and  give  the  tree  plenty  of  room  to  grow. 

Pruning  large  trees  is  dangerous  without  the  proper  equipment.  It  may 
be  better  to  hire  an  arborist  to  pmne  the  tree,  but  be  sure  the  artxjrist 
is  well-trained  and  qualified.  Desire  and  purpose  of  pruning  shoukJ  be 
made  dear  to  the  aborist  before  work  Is  begun.  AvokJ  topping  a  tree. 

Be>ore  the  start  of  the  pruning  job,  stand  back  and  look  at  the  tree. 
Get  an  Mea  of  how  the  tree  should  look  when  pruning  is  completed. 
St;-rt  with  dead,  broken,  diseased,  or  crossing  branches.  Then  prune 
to  shape  the  plant. 
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Ornamental  dectduous  trees  -  Ornamental  deciduous  trees  can  be 
pruned  throughout  most  of  the  year.  There  may  be  some  spedflc 
exceptions.  There  are  advantages  and  disadvantages  for  pruning  at 
each  season.  Early  spring  \s  probably  the  best  time.  The  branches 
are  stW  bare  and  the  buds  are  swelling  so  one  can  see  what  Is  being 
pruned.  Avoid  breaidng  off  the  ixids.  Landscapers  tend  to  picl(  their 
slow  times  to  pome,  which  are  mid-summer  and  winter.  The  leaves  on 
the  trees  hide  brancfies  in  the  summer,  so  sonie  may  be  missed.  If  It 
is  pruned  too  late  In  the  summer,  the  plant  may  t>e  susceptible  to 
winter  injury.  If  winter  pruning  Is  done,  prune  after  the  coldest  period 
of  winter.  Fail  Is  usually  a  poor  time  to  prune,  since  pruning  wounds 
are  more  susceptible  to  fungus  diseases,  and  the  cuts  take  a  longer 
time  to  heal. 

Shrubs  -  Shrubs  are  divided  Into  two  groups:  early-spring  flcwering; 
and  summer  and  fall  flowering  shrubs. 

Spring  flowering  shrubs  include  forsythia,  IHac,  and  splrea.  These 
shrubs  bloom  from  buds  that  were  produced  the  previous  year,  if 
these  plants  are  pruned  in  the  early  spring,  all  their  flowers  wll  be  lost. 
These  shrubs  should  be  pruned  soon  after  they  bloom.  This  wll  allow 
time  for  tfie  new  g.wth  and  next  year's  flower  t>uds  to  form  before  feill. 
These  plants  should  be  pruned  first  by  removing  weai(  growth,  dead, 
broi<en,  diseased,  or  crossing  branches  using  pruning  shears.  Start  at 
the  top  and  work  down  to  maintain  the  shape  of  the  plant.  Next, 
remove  as  many  of  the  older  canes  as  needed.  One-third  to  one- 
fourth  of  the  stems  should  be  removed  each  year  so  that  the  shrub  Is 
completeiy  renewed  every  three  to  four  years.  Use  lopping  shears  or 
a  pruning  saw  for  these  cuts.  Remove  only  those  canes  thtat  will  not 
change  the  shape  of  the  plant  too  much. 

Some  plants,  such  as  pyracantha  and  Japanese  quince,  bloom  only  on 
wood  older  than  one  year.  Therefore,  these  plants  should  never  be 
pruned  excessively  at  one  time. 

Summer  and  fall,  flowering  shrubs  produce  their  flower  buds  on  the 
current  season's  growth.  These  plants  can  be  pruned  any  time  before 
the  plants  grow  in  the  soring.  The  same  pruning  methods  described 
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above  apply  to  these  shrubs.  There  are  a  few  shnjbs  that  can  be  cut 
back  to  the  ground  in  the  spring. 

Figure  3.17  -  Pruning  Hedges 
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Hedges  -  Hedges  need  to  be  pruned  often  to  keep  them  in  shape. 
They  can  be  pruned  at  any  time  during  the  year.  Hedges  should  be 
trimmed  wider  at  the  base  than  the  top.  If  the  top  is  wider  than  the 
base,  the  base  wNI  be  shaded,  causing  It  to  be  thin  and  open.  Figure 
3. 1 7  shows  the  right  and  wrong  ways  to  trim  iiedges.  Hedges  can  be 
sheared  but  they  look  t)etter  and  more  natural  if  they  are  "headed 
back"  in  the  foliage  to  make  informal  hedges. 

Roses  -  Roses  require  special  pruning.  Each  time  a  rose  isloom  Is  cut 
off,  plants  are  partially  pruned.  It  Is  usually  best  not  to  cut  flowers 
from  a  new  planting  until  fall  of  the  first  year. 
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Even  after  plants  are  well-estabils).ed.  never  cut  sAwn^  nger  than 
needed.  Leave  at  least  two  leaves  on  the  stem.  See  FK,^re  3.18. 


Figure  3.18  Cutting  Blooms 


Climate  often  detennlnes  the  t>est  pruning  time.  Roses  normally  need 
a  light,  fall  pruning  and  a  more  thoroug...  spring  pruning.  Where 
winter  temperatures  may  damaging,  It  is  best  not  to  pmne  hybrid 
teas,  floribunrid.  or  grandiflora  roses  severely  In  the  fall.  Remove  only 
the  tops  of  branches  that  catch  in  the  wind. 

In  the  spring,  do  not  cut  bacl<  hybrid  teas,  floribundas,  and  related 
types  to  less  than  18  Inches  unles"  winter  cold  has  killed  them  lower. 
See  Figure  3.19. 

Climbing  roses  require  various  pruning  habits.  Very  vigorous  types 
known  as  ramt>lers  should  be  pruned  in  late  spring,  immediately  after 
flowering.  All  old  canes  that  ha\^e  flowered  should  be  removed  close 


to  the  base  of  the  ptanl.  See  Figure  3.20.  This  w«l  force  out  young, 
vigorous  canes  tor  bloom  next  year. 


Figure  3. 1 9  -  Pruning  Figure  3.20  -  Removing  Canes  on 


aimWng  hybrid  teas  and  some  other  largeflowered,  everblooming, 
dimbers  do  not  need  such  severe  pruning.  Many  shoiid  have  little  or 
no  pmnlng  for  the  first  two  to  three  years.  Pmne  these  climbers  late 
In  the  dormant  period  just  as  buds  are  breaking,  the  same  for  hybrid 
tea  types.  Leave  only  two  to  three  majpr  canes.  As  new  vigorous 
canes  grow  from  the  base,  allow  them  to  remain  and  develop.  After 
they  develop,  remove  any  old  canes  dose  to  ground  level  to  keep  the 
bask;  two  or  three  vigorous,  basal  canes. 

The  best  blooms  of  hybrid  dlmWng  teas  are  produced  on  short 
branches  coming  from  two  -  to  three-year-oW  wood.  Allow  these  short 
branches  to  remain  and  cut  them  back  to  two  or  three  vigorous  buds 
per  shoot.  In  summer,  remove  blooms  as  soon  as  they  have  faded. 

The  following  procedures  apply  to  all  types  of  roses. 

1)  Remove  all  dead  wood. 

2)  Remove  diseased,  broken,  or  injured  wood. 

3)  Remove  shoots  from  the  base  that  are  not  from  the  main  plant. 
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4)  Remove  crossing  branches  through  the  center  of  the  plant  or  ones 
that  rub  on  each  other. 

5)  Prune  to  enhance  the  shape  ol  the  plant. 

6)  Remove  branches  to  allow  good  air  movement  through  plant. 

7)  Mai<e  cuts  one-fourth  inch  above  a  strong  bud  facing  the  outside. 

8)  Cover  large  cuts  with  paining  wound  dressing. 

9)  Mai<e  cuts  dean  and  smooth  by  using  sharp  pruning  shears. 

Summary 

Foilowing  a  regular,  pruning-malntenance  program  after  a  tree,  shrub, 
or  rose  Is  transplanted  will  help  detemine  the  longevity  and  beauty  of 
the  plant.  Proper  pruning  requires  a  yearly  program,  but  broken  or 
diseased  branches  should  be  removed  as  soori  as  they  are  noticed. 
Early  pruning,  within  the  first  three  to  five  years  of  growth,  should  be 
done  to  establish  the  structure  and  form  of  the  tree.  Once  this  is 
established,  the  lowest  branches  should  be  selected.  As  the  oMer 
branches  droop  down,  they  should  be  trimmed  out  of  the  way  of 
traffic.  The  canopy  of  the  tree  should  be  pruned  to  maintain  the 
proper  shape.  All  pruning  cuts  should  be  made  with  the  proper 
method  using  the  proper  equipment.  Roses  require  special  pmnlng. 
Climate  and  type  of  rose  help  to  determine  various  pruning  habits. 
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Nf  ost  of  the  nutrients  needed  by  plants  are  available  in  the  sol. 
Many  people  like  to  let  nature  take  Its  coui^,  but  often  the  result  is 
slow  growth  and  poor  yiekJ%  It  is  often  necessary  to  supplenieitt  the 
sol  with  fertlizers  to  make  up  for  any  deficiencies  that  may  be  present 

Macronutrlents  and  Micronutrlents 

Macronutrients  -  Carbon  (C).  hydrogen  (H),  and  oxygen  (0)  are 
avaUable  to  plants  through  the  atmosphere.  The  sol  prcvMes  the 
remaining  elements.  Phosphorous  (P).  potassium  (K),  and  nitrogen 
(N)  are  the  elements  nnost  often  deftoient  and  must  be  added  to  the 
sol.  Plants  also  need  sulphur  (S).  calcium  (Ca),  and  magnesium  (Mg) 
In  large  quantities.  Elements  that  plants  need  in  large  amounts  for 
good  growth  are  called  macronutrients. 

Micronutrlents  -  Plants  need  smaller  amounts  of  micronutrlents.  They 
are  Iron  (Fe).  boron  (B),  manganese  (Mn),  copper  (Cu),  zinc  (Zn), 
molybdenum  (Mo),  and  chloride  (Q). 

The  sixteen  nutrients  needed  for  plant  growth  are  remembered  best  by 
this  mnemonic  device:  'C.  Hopkins  Cafe  Managed  by  mine  couzins 
Mo  and  aeo."  it  stands  for  C  HOPKNS  Cafe  Mg  B  Mn  CuZn  Mo  O. 

Effects  of  Nutrients  on  Plant  Growth 

Phosphorous  -  Phosphorous  stimulates  root  formation  and  growth  and 
gives  a  rapkJ  and  vigorous  start  to  plants.  It  is  essential  for  energy 
transfer,  hastens  maturity,  and  stimulates  blooming.  Phosphorous  also 
promotes  disease  resistance. 

Potassium  -  Potassium  promotes  vigor  and  disease  resistance  of 
plants  and  is  essential  in  the  formation  and  transfer  of  starches, 
sugars,  and  oils. 

NUroaen  -  Nitrogen  induces  rapkl  vegetative  growth.  It  is  necessary 
for  chlorophyll  manufacturing,  and  produces  a  healthy,  green  color. 
If  is  also  important  in  the  synthesis  and  structure  of  protein  molecules. 
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Sulphur  -  Sulphur  encouraoes  more  vkxxous  growth  In  plants,  ttalso 
pronxjtes  root  growth  and  is  essential  to  the  fonT«tk)n  of  some 
proteins. 

£ai£iuni  -  Calcium  improves  general  plant  vigor,  ft  Is  a  component  of 
the  cell  wall,  promotes  eariy  root  formatkm  and  growth,  and  influences 
the  absorptkxi  of  other  plant  nutrients. 

Maoneslum  •  Magnesium  aMs  in  the  transport  of  phosphorous  and 
Influences  the  absorptk>n  of  other  plant  nutrients.  It  also  akJs  In  starch 
translocation. 

iron  -  iron  acts  as  an  electron  canier  in  enzyme  systerm  that  causes 
oxklation  to  occur  and  is  essential  to  cNorophyll  productk)n. 

Boron  -  Boron  influences  water  absorption  and  aids  in  sugar 
translocation. 

Manganese  -  Manganese  Is  essential  in  plant  metabolism  and  for 
certain  nitrogen  transformatksns  In  plants. 

Copper  -  Copper  acts  as  an  electron  carrier  In  enzyme  systems,  is 
involved  in  plant  resplratk>n,  and  akJs  in  utiizing  Iron. 

Zinc  -  Zinc  is  important  for  plant  metabolism,  is  involved  In  the 
formation  of  some  growth  honnones,  and  also  in  the  reproduction 
process  of  certain  plants. 

Molybdenum  -  Molybdenum  Is  essential  for  plant  development  and 
reproduction.  It  acts  as  an  electron  carrier  in  enzyme  systems  which 
causes  oxkiation  reduction  to  occur  in  plants.  However,  it  does  not 
have  a  role  unless  other  mlcronutrients  are  present. 

Chlorine  -  Chlorine  affects  root  growth,  but  little  more  is  known  about 
its  effect  on  plants. 
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Deficioncy  Symptoms 

If  plants  do  not  receive  sufficient  amounts  of  essential  nutrients,  they 
wHi  begin  to  show  the  following  signs  of  deficiency. 

Phosphorous  deficiency  -  The  symptoms  of  phosphorous  deficiency 
are  slow  growth  and  maturity.  The  leaves,  stems,  and  branches  turn 
a  purplish  color. 

Potassium  deficiencv  -  The  symptoms  of  potassium  deficiency  are 
mottling,  spotting,  streaking,  or  curiing  of  the  leaves.  The  leaves 
become  scorched  or  burned  starting  at  the  tips  and  proceeding 
downward. 

Nitrogen  deficiencv  -  Nitrogen  deficiency  symptoms  are;  a  sicldy, 
yellow-green  color  and  a  distinct,  slow,  and  dwarfed  growth.  The 
leaves  bum  starting  at  the  bottom  of  the  plant  and  proceeding  upward. 
The  drying  starts  at  the  bottom  of  the  leaves  and  proceeds  down  the 
center  along  the  mid-rib. 

Sulphur  deficiencv  -  In  sulphur  deficiency,  the  young  leaves  are  light- 
green  and  have  even  lighter  veins.  The  stalks  are  short  and  slender, 
and  the  overall  plant  growth  is  slow  and  stunted. 

Calcium  deficiencv  -  In  calcium  deficiency,  the  young  leaves  in  temninal 
buds  become  hooked  in  appearance  and  then  die  at  the  tip  and  along 
the  margin.  The  roots  are  short  and  branched  and  the  leaves  have  a 
wrinkled  appearance.  Plants  could  exhibit  deficiency  symptoms  of 
other  nutrients,  since  the  proper  balance  of  calcium  influences 
absorption  of  other  nutrients. 

Magnesium  deficiencv  -  In  magnesium  deficiency,  the  plant  loses 
green  color,  starting  at  the  bottom  leaves  and  later  moving  up  the 
stalk,  while  the  veins  of  the  leaf  remain  green.  The  plant  stem  is 
slender  and  weak,  the  leaves  are  mottled,  and  the  leaf  tips  are  turned 
0'  cupped  upward. 
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Iron  daftetencv  •  Iron  deficiency  symptoms  indude;  nratUed.  young, 
leaves  with  the  main  veins  remaining  green;  and  short,  slender  stalks. 


Boron  deftelencv  -  Defk;iency  symptoms  of  boron  show  the  young 
leaves  of  terminal  buds  becoming  light-green  at  the  base.  In  later 
growth  the  leaves  become  twisted,  and  the  stalk  finally  dries  back  to 
the  terminal  txjd. 

Manganese  deficiencv  -  In  manganese  deficiency,  spots  of  dead  tissue 
are  scattered  over  the  leaf.  The  smallest  veins  tend  to  remain  green, 
producing  a  checkered  effect. 

Cooper  deficiencv  -  In  copper  deficiency,  the  young  leaves  are 
permanently  wilted  without  spotting  or  mottling.  The  twig  or  stalk  just 
below  the  tip  and  seedhead  is  often  unable  to  stand  erect  in  later 
stages  of  a  critical  shortage. 

Zinc  deficiencv  -  In  zinc  deficiency,  leaves  begin  spotting  in  areas 
t>etween  the  veins.  Eventually  secondary  and  even  primary  veins 
become  spotted.  The  leaves  are  thick  and  the  Intemodes  are  short. 

Mdytxjenum  deficiencv  -  In  molybdenum  deficiency,  the  leaves  are 
similar  in  color  to  those  deficient  In  nitrogen  (a  sickly,  yellow-green). 
The  leaves  scorch  on  the  margins  and  roll,  reducing  the  width.  In 
severe  deficiency,  the  internodes  are  sh^rt  and  the  flowers  are  few  and 
small. 

Chlorine  deficiencv  -  Chlorine  is  not  usually  deficient;  therefore,  there 
are  no  known  signs  or  symptoms  of  deficiency.  Table  4.1  summarizes 
the  role  of  each  nutrient  and  its  deficiency  symptoms. 

Fertilizer  Label 

Analvsis  -  The  infornriation  found  on  a  fertilizer  container  includes  the 
analysis  of  the  fertilizer,  which  is  expressed  as  percentage  by  weight. 
By  law,  these  percentages  must  be  on  every  bag  sold.  For  example: 
in  a  100-pound  bag  of  20-10-20.  20%  or  20  pounds  is  nitrogen;  10% 
is  phosphorous;  and  20%  is  potassium.  The  three  numbers  found  on 


a  container  of  fertilizer  are  the  percentages  of  N.  P.  and  K  in  the 
fertilizer  They  are  always  fouixi  in  this  order. 

Ratio  -  The  ratio  of  a  fertilizer  is  the  analysis  broken  down  to  the  lowest 
common  denominator.  For  example;  the  analysis  20-1 0-2C  has  the 
ratio  2:1:2  and  the  analysis  10-5-10  has  the  ratio  2:1:2,  two 
fertilizers  supply  the  same  proportions  of  N.P,  and  K;  but  the  20-10-20 
supplies  twice  as  much  as  the  10-5-10.  Therefore,  two  times  the 
amount  of  10-5-10  must  be  applied  to  get  the  same  amount  of 
nutrients  as  20-10*20  supplies. 

A  low-analysis  fertilizer  has  30%  or  less  of  the  total  weight  available  in 
nutrients.  A  high-analysis  fertilizer  has  30%  or  more  of  the  total  weight 
in  nutrient  form.  The  remainder  of  the  weight  is  filler.  The  filler  is  a 
carrier  for  the  nutrients  and  may  include  some  micronutrients.  A  filler 
may  be  cottonseed  hulls,  ground  corn  cobr  or  other  organic 
materials.  This  makes  it  easier  to  apply  the  nutrients.  A  low-analysis 
fertilizer  is  cheaper  per  bag  than  a  high-analysis  fertilizer,  but  it  is 
actually  more  expensive  since  It  takes  more  of  a  low-analysis  fertilizer 
to  get  the  same  results  as  a  smaller  amount  of  a  high-analysis  fertilizer. 

The  ratios  of  N,P,  and  K  vary  for  each  fertilizer.  The  three  numt>ers  tell 
the  proportion  of  one  nutrient  relative  to  the  others.  For  example,  in 
the  20-10-20  there  is  twice  as  much  nitrogen  as  phosphorous  and 
twice  as  much  p)Otassium  as  phosphorous.  Each  nutrient  has  a 
specific  effect  on  plant  growth.  When  a  plant  needs  to  grow  more 
leaves  (vegetative  growth);  a  fertilizer  with  a  higher  proportion  of 
nitrogen  would  be  desirable.  A  fertilizer  higher  in  phosphorous  or 
potassium  promotes  flower  and  fruit  production. 

Formula  -  The  fertilizer  formula  lists  the  form  and  amount  of  each 
nutrient  used  in  making  up  the  particular  fertilizer.  For  example;  i!  tells 
whether  nitrogen  was  supplied  in  the  chemical  form  of  ammonium 
nitrate  or  fish  meal,  which  is  an  organic  fcm  of  nitrogen.  The  formula 
also  includes  any  micronutrients  in  the  mix. 

Manufacturers  formulate  fertilizers  in  various  ways  to  fill  the  many 
different  needs. 
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Types  -  There  are  three  types  of  fertilizers;  dry  irK>rganlc,  liquid 
inorganic,  and  organic.  Organic  fertilizers  are  made  from  natural, 
livir>g,  or  once^K/ing  organisms  like  manure,  sewage  sludge,  bone 
meal,  cottonseed  meal,  and  fish  meal,  inorganic  or  chomical  fertilizers 
are  manufactured  from  minerals.  Ammonium  nitrate,  sulphur 
phosphate,  and  neurite  of  potash  are  all  chemical  fertilizers.  They  are 
cheaper  to  use,  easier  to  transport,  and  easier  to  apply  than  organic 
fertilizers. 

It  is  important  not  to  overfertilize  as  this  can  cause  poor  growth  just  as 
underfertnization  doe  There  is  no  difference  In  plant  growth  between 
the  use  of  organic  or  inorganic  fertilizers.  Plants  cannot  tell  the 
difference. 

Forms  of  Nitrogen 

Although  an  ele-^  ^nt  may  be  present  in  the  soil,  it  may  not  always  be 
in  a  form  that  can  be  absorbed  by  plants.  However,  ammonium 
nitrate,  sodium  nitrate,  and  urea  formaldehyde  are  three  types  of 
nitrogen  that  are  highly  soluble  and  readily  absorbed  by  plant  roots. 

Sodium  nitrate  (NaNO,)  Is  higNy  soluble  and  tends  to  lower  the  pH  of 
the  soil.  Ammonium  nitrate  NH4N03  is  not  quite  as  soluble,  but  lasts 
longer  in  the  soil.  It  tends  to  lower  pH.  Urea  formaldehyde  is  an 
organic  nitrogen  and  is  less  soluble  and  released  more  slowly. 

Organic  fertilizers  must  be  broken  down  by  microorgarusms  into 
ammonium  or  nitrate  nitrogen  before  they  can  be  used  by  plants. 

Soil  Type  and  Absorption  of  Nutrients 

The  type  and  pH  of  soil  affect  the  absorption  of  plant  nutrients.  As 
liscussed  earlier,  the  more  silt  and  day  a  soil  contains,  the  better  it 
holds  nutrients.  Although  i  highly-dense,  clay  soil  can  retain  excess 
water;  a  balanced  soil  Is  best. 

Also,  as  discussed  earlier,  the  pH  affects  nutrient  absorption.  Although 
a  nutrient  may  be  present  in  the  soil,  if  the  pH  is  too  low  or  high,  it 
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may  be  tied  up  and  not  available  for  root  absorption. 

When  it  is  necessary  to  lower  the  pi-l  in  all(aline  soH,  materials  such  as 
aluminum  sulphate,  sulphur,  or  iron  sulphate  may  be  used.  When  the 
soil  is  too  acidic  and  needs  to  have  a  higher  pH,  items  such  as  lime 
or  calcium  can  be  used.  Ume,  which  serves  as  important  nutrient  in 
the  soil,  can  help  make  phosphorous  avalable  to  plants;  but  it  may 
make  other  elements,  such  as  iron,  toxic  to  plants.  This  is  why  iron  is 
applied  to  plants  as  a  foliar  spray.  This  will  be  discussed  later  in  the 
lesson. 

Determining  Fertilizer  Needs 

It  is  important  to  use  the  proper  balance  of  fertilizers.  Landscapers 
need  to  know  how  much  of  the  elements  are  already  present  in  the  soil 
and  how  much  Is  needed  for  the  crop  being  grown.  Then  they  can 
determine  the  type,  the  amount,  and  the  analysis  of  the  fertilizer  that 
should  be  used. 

Usually  by  the  time  visible  symptoms  of  nutrient  deficiency  are 
showing,  the  plant  may  already  be  damaged.  It  is  best  to  determine 
the  plant's  nutrient  requirements  t>efore  reaching  this  phase.  This  can 
be  done  in  several  ways.  Knowing  from  past  experience  is  one  way. 
The  state  extension  office  usually  prints  fertilizer  requirements  for  major 
plants.  The  nursery  where  plants  are  purchased  may  have  this 
information.  A  soil  test  is  the  l^st  way  to  determine  what  the  soil 
contains  and  what  it  needs.  There  are  soil  testing  kits  available  to  buy, 
or  one  can  send  soil  samples  to  the  state  soH  testing  lalx>ratory.  A  soil 
test  can  determine  the  existing  nutrients,  the  pH.  and  a 
recommendation  of  nutrients  needed.  A  foliar  analysis  can  also  be 
used  to  determine  nutrient  needs.  A  sample  of  leaves  is  sent  to  the 
laboratory  for  testing.  The  test,  determines  the  nutrient  content  and 
recommends  a  fertilizer  to  fulfill  the  nutrient  requirements. 

One  must  determine  r;  the  poor  health  of  the  tree  is  actually  a  result  of 
poor  nutrition,  or  other  reasons,  before  applying  fertilizer.  Plants 
usually  show  signs  of  malnutrition  with  poor  tree  growth,  pale  green  or 
yellow  leaves,  mottled  patterns  between  the  veins,  dead  spots,  stunted 
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leaves,  or  early  loss  of  leaves.  An  improper  planting  location,  improper 
watering,  or  poor  drainage  can  also  cause  these  signs  to  occur. 

Rate  of  tree  growth  can  be  determined  by  measuring  downward  from 
the  tip  of  the  twig  to  the  first  ring  of  bud  scale  scars;  this  is  the  cun-ent 
season's  growth.  The  distance  between  these  bud  scale  scars  and  the 
next  set  down  detennines  the  previous  year's  growth. 

General  tree  vigor  can  be  determined  by  me/isuring  several  twigs  over 
three  to  four  years.  Twig  growth  on  most  young  trees  is  usually  nine 
to  twelve  inches  or  more  per  year.  Larger,  mature  trees  may  grow 
only  four  to  six  inches  per  year.  If  growth  is  less  than  this,  consWering 
all  other  factors  are  average  (such  as  a  no  drought  year),  the  tree  may 
need  fertilizer. 

Benefits  of  Fertilizer 

Fertilizer  can  improve  the  overall  vigor  of  a  tree.  !t  makes  the  leaves 
grow  larger  and  tiecome  a  darker,  green  color.  It  encourages  rapkl 
development  of  young  trees  and  maintains  continued  health  of 
landscape  plants.  A  vigorously  growing  tree  or  shrub  Is  less 
susceptible  to  certain  pests  and  diseases.  If  trees  are  already  in  an 
unhealthy  state,  fertilizcf  prevents  them  from  declining  further.  Mature 
trees  need  little  or  no  fertilizer  unless  they  are  showing  signs  of  poor 
nutrition.  As  long  as  they  show  normal  leaf  color  and  reasonably 
adequate  growth,  they  need  very  little  fertilizer. 

Three  Types  of  Fertilizers 

There  are  three  basic  types  of  fertilizer;  dry,  liquid,  and  organic. 

Drv  fertilizers  *  Dry  fertilizers  come  in  granular,  pellet,  and  powder 
forms.  These  are  the  easiest  fertilizers  to  apply.  They  can  be 
sprinkled  on  the  ground  and  watered  in,  cultivated  into  the  soil,  or 
buried  at  the  root  zone. 

Some  dry  fertilizers  are  soluble  in  water  and  can  be  applied  as  a  liquid. 
This  form  Is  readily  absorbed  by  plants,  but  also  leaches  from  the  soil 
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in  a  matter  of  two  to  three  weeks. 


Other  dry  fertilizers  are  insoluble  in  water  and  dissolve  over  a  longer 
period  of  time.  These  are  called  slow-release  fertilizers  and  are  usually 
more  expensive  than  water-soluble  fertilizers.  They  can  last  from  six 
weeks  to  two  years  depend'ng  on  the  type.  Urea  formaldehyde  is  a 
popular  form  df  slow-release  fertilizer.  However,  bacteria  is  needed  in 
ihe  soil  to  slowly  break  it  down  into  a  usable  fomv  Plant  tablets  are 
another  form  of  slow-release  fertilizer. 

A  fertilizer  bag  will  list  the  amount  of  soluble  and  insoluble  fertilizer  it 
contains.  A  20  percent  nitrogen  fertilizer  may  have  18  percent  soluble 
and  2  percent  insoluble  fertilizer. 

Liquid  fertilizers  -  Liquid  fertilizers  can  t>e  applied  through  a  hose 
siphon,  drip  imgation,  root  in-igation,  or  as  a  foliar  feed.  They  are 
purchased  in  either  a  powder  or  liquid  concentrate  form  that  must  be 
diluted  in  water.  These  are  effective  ways  to  fertilize  container-grown 
plants  or  plants  that  need  frequent,  light  fertilization. 

Organic  feitilizers  -  Organic  fertilizers  are  natural  fertilizers  obtained 
from  plants  or  animals.  Manure,  compost,  t)lood  meal,  fish  meal,  and 
bone  meal  are  all  organic  fertilizers.  Fish  emulsion  is  a  liquid  form  of 
organic  fertilizer;  the  rest  are  dry.  Organic  fertilizers,  such  as  manure, 
improve  the  soil  structure  as  well  as  supply  nutrients.  They  last  a  long 
time  in  the  soil,  but  they  tend  to  t)e  a  bit  more  expensive  and  bulky  to 
work  with. 

Fertilizer  Application  Methods 

When  fertilizing  trees,  the  entire  area  occupied  by  the  root  system 
should  be  fertilized.  This  area  consists  of  the  soil  directly  beneath  the 
branch  spread  and  slightly  beyond.  There  are  several  methods  of 
applying  fertilizer. 

1 .  Surface  application 

2.  Soil  incorporation  (dry  or  in  solution) 

3.  Foliar  sprays 

4.  Others;  such  as  fertilizer  spikes,  and  slow-release  pellets. 
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The  equipment  available,  slope  of  soil  surface,  other  plants  In  the  area, 
and  the  species  of  tree;  will  determine  ihe  method  that  shouki  be 
used. 

Surface  application  metl  lod  -  Surface  appllcatton  method  is  the  easiest 
to  use.  This  method  uses  a  dry,  granular  fertlizer.  Since  phosphorous 
and  potassium  move  slowly  through  the  son  to  tree  roots,  they  are  not 
included  in  a  surface  applteation  of  fertilizer;  only  nitrogen  Is  applied. 
In  this  method,  a  square  or  rectangular  area  that  includes  the  entire 
branch  spread  of  the  tree  is  staked  off.  The  square  feet  of  the  square 
or  rectangle  is  detemnined  by  muttipiying  the  length  times  the  wkjth. 
Six  pounds  of  nitrogen  shouki  be  applied  annually  per  1000  square 
feet  of  tree  root  area.  Three  separate  applications  should  be  made 
since  this  amount  of  nitrogen,  applied  at  one  time,  would  kill  any  grass 
growing  under  tkie  tree.  AoplicatkMi  times  should  be  in  spring  (March 
or  April),  and  In  early  fall  (mW-to  late  September),  and  four  to  six 
weeks  later  (mkJ-to  late  October).  No  more  than  two  pounds  of 
nKrogen  should  be  applied  at  one  time  to  avokJ  plant  injury.  If  the 
lawn  under  the  tree  has  ''ecently  been  fertilized,  subtract  the  amount 
of  nitrogen  already  applied  from  the  amount  needed  for  the  tree. 

If  using  urea  formaldehyde  (slow-release),  up  to  three  pounds  of 
nitrogen  can  be  applied  without  plant  damage.  Two  applications,  one 
each  in  spring  and  fall,  should  be  made. 

A  surface  application  of  fertilizer  is  made  with  a  lawn  fertilizer  spreader 
or  broadcast  by  hand  over  the  designated  area.  The  area  should  then 
be  watered  to  wash  the  fertilizer  off  the  grass.  Thorough  waterings 
help  move  the  fertilizer  down  to  the  root  zone. 

Soil  incorporation  method  -  Dry  fertilizers  can  also  be  incorporated  into 
the  soil  by  drilling  holes  in  the  soil  around  the  tree.  The  advantage  of 
this  method  Is  that  the  tree  roots  can  be  fertilized  without  affecting  the 
grass  growing  under  the  tree.  The  area  should  extend  slightly  beyond 
the  branch  spread  of  the  tree.  Thoroughly  soak  the  soli  the  day  before 
fertilizing.  Using  an  iron  rod  or  a  soli  auger,  make  holes  in  the  soil  12 
to  15  inches  deep  and  two  feet  apart  in  concentric  circles  around  the 
tree,  staying  two  feet  away  from  the  trunk.  Ten  to  15  holes  should  be 
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made  for  every  Inch  of  trunk  diameter.  Pour  one-fourth  to  one-half  cup 
of  fertilizer  into  each  hole.  Sand,  pea  gravel*  or  peat  moss  can  be 
mixed  with  the  fertilizer  to  improve  soil  aeration.  The  area  should  be 
thorougNy  soal<ed  afterwards. 

To  determine  the  amount  of  fertilizer  to  be  used»  measure  the  trunk 
diameter  of  the  tree  four  and  one-half  feet  from  the  ground.  For  trees 
six  inches  or  less  in  diameter,  one  to  two  pounds  of  a  complete 
fertilizer  per  year  for  each  inch  of  trunk  diameter.  For  trees  with  trunks 
more  than  six  inches  in  diameter  two  to  four  pounds  of  fertflizer  per 
year  should  be  applied.  If  a  fertilizer  contains  less  than  15  percent 
nitrogen,  the  higher  rates  listed  on  the  label  should  be  used.  If  a 
fertilizer  contains  more  than  15  percent  nitrogen  then  the  lower  rates 
listed  on  the  label  should  be  used. 

When  fertilizing  trees,  a  complete  fertilizer  should  be  used.  Since  trees 
suffer  more  from  nitrogen  deficiency  than  any  other  nutrient,  a  fertilizer 
with  a  2-1-1  or  a  3-1-1  ratio  should  be  used.  The  more  commonly 
used  fertilizers  are  12-6^,  10-6-4.  10^-6.  and  10-84. 

If  a  tree's  branch  spread  area  is  under  pavement,  the  amount  of 
fertilizer  should  be  adjusted  according  to  the  amount  of  area  covered. 
The  amount  should  also  be  adjusted  to  compensate  for  trees  grouped 
together.  For  example,  if  half  of  the  area  is  under  pavement,  use  half 
the  amount  of  fertilizer. 

Liquid  fertilizers  can  be  injected  into  the  root  zone  by  root  irrigators. 
At  the  same  time  the  tree  is  being  irrigated  wrth  this  method,  the 
fertilizer  is  applied  down  to  the  level  of  the  roots. 

Fpliar  spray  methotl  -  Foliar  sprays  are  used  to  quickly  overcome  a 
deficiency.  However,  they  are  used  for  short-term  remedy  only;  th  ?y 
are  not  a  cure.  This  Is  because  if  the  nutrients  are  applied  tc  the  soil 
they  will  become  unavailablt?  to  the  plant  roots  due  to  the  pH  of  the 
soil.  As  mentioned  before,  some  nutrients  become  tied  up  in  the  soil 
If  the  pH  is  too  high  or  low.  The  reverse  can  also  happen;  a  nutrient 
can  become  toxic  to  plant  roots  If  the  pH  is  too  low  or  high.  In  the 
foliar  spray  method,  the  fertilizer  Is  sprayed  on  the  '  ^aves  of  the  plant 
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and  absorbed  through  them.  Iron  chlorosis  is  commonly  treated  with 
foliar  sprays  of  iron  chelate.  This  method  of  fertUization  tends  to  be 
expensive  because  of  the  concentration  of  the  nutrient  and  the 
frequency  of  application.  ^ 

Other  methods  -  Other  methods  commonly  used  for  their  convenience 
are  tree  spikes  and  slow-release  pellets.  They  also  may  be  expensive, 
but  are  easy  to  use.  Always  follow  directions  on  the  package. 

When  to  Fertilize 

The  time  to  fertHice  depends  on  nutrients  needed,  formulation  of 
fertilizer,  method  of  fertilization,  climate,  and  plant  nutrient  levels. 
Fertilzation  should  be  done  wtien  plants  most  need  it.  In  Missouri,  the 
l^est  lime  is  In  the  spring  when  the  tnies  are  rapidly  growing. 

Nitrogen  should  be  applied  when  the  plant  is  stHI  dormant;  about  two 
weeks  before  spring  growth  begins.  It  should  be  applied  yearly.  If 
fertilization  is  done  in  mid-growing  season,  moderate  amounts  shoidd 
be  used.  Trees  and  shmbs  shouM  not  be  fertilized  late  in  the  growing 
season,  because  a  flush  of  new  growth  will  occur  whk;h  wHI  be 
susceptible  to  winter  injury.  Besides  this  detrimental  reason;  the  trees 
will  have  better  fall  color  if  they  do  not  have  high  levels  of  nitrogen. 

Foliar  sprays  of  Iron.  zinc,  and  manganese  should  be  applied  just  after 
a  few  leaves  reach  mature  size.  Repeat  applications  as  necessary. 

Rapidly  growing  trees  should  be  fertilized  yearly,  while  nnature  trees 
may  not  need  yearly  applications.  Every  othrtr  year  should  be  enough. 
This  depends  on  the  tree.  Newly-planted  trees  should  ngt  be  fertilized 
until  they  are  well-established  (usually  after  the  first  growing  season). 
A  starter  fertilizer  may  be  used  when  planting,  but  a  high-analysis, 
granular  fertilizer  should  not  be  used. 

Estimating  Fertilizer  Cost 

When  detemnining  a  landscape  maintenance  budget,  or  which  fertilizer 
to  buy;  it  is  important  to  know  how  to  figure  the  cost  of  fertilizer 


nutrients.  Fertilizers  can  be  purchased  in  many  different  formulations 
and  mixtures.  They  vary  according  to  the  percentage  of  nutrient  per 
weight  and  also  in  price. 

First  It  must  l>e  decided  how  much  fertilizer  is  needed.  The  amount  of 
nutrients  to  be  applied,  the  size  of  the  area  to  be  covered,  and  how 
many  plants  the  fertilizer  will  cover;  should  be  carefully  considered. 
The  following  equation  will  be  helpful. 

(A) -Area  needs  to  be  determined  first.  It  is  usually  easier  to  work 
with  square  feet.  When  figuring  the  area  under  a  tree  or  shrub, 
figure  the  radius  from  the  trunl<  to  the  drip  line  (The  drip  line  is  the 
imaginary  circle  at  the  outermost  point  of  the  plant  where  water 
would  drip  off  the  plant). 

(R)-Rate  of  application  should  be  a  given  rate.  This  is  usually 
pound  per  1.000  square  feet. 

(N)-Nutrient  analysis  will  give  the  percentage  of  the  specific 
ingred  ent  needed.  This  will  be  represented  as  pounds  of  active 
ingredient  per  100  pounds  of  fertilizer  Trees  and  shrubs  generally 
use  a  balanced  fertilizer,  but  many  times  nitrogen  is  the  nutrient 
that  is  considered  when  figuring  the  amount  to  be  used. 

Example: 

(A)rea        (R)ate  (N)utrient  analysis 

400  sq.  ft.  X      1  lb.  N      X     100  lbs,  fert.  =  4  lbs.  of  fert. 
1.000  sq.  ft.      10  lbs.  of  N 

N  =  Nitrogen 

Cost:    4  pounds  of  fertilizer  x  cost  per  pound  ^  cost 
Summary 

In  order  to  fertilize  a  plant  that  is  deficient,  landscapers  must  first  know 
the  effect  the  nutrient  has  on  the  plant  and  its  deficiency  symptoms. 
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They  must  also  know  how  to  choose  a  fertilizer  and  be  able  to  read 
the  fertilizer  bag  to  know  If  it  contains  what  )s  needed.  They  must  then 
know  how  and  when  to  apply  the  fertlizer.  Finally,  landscapers  must 
know  how  to  figure  the  cost  of  the  fertilizer  so  they  can  know  wtiat 
amount  to  charge  the  client. 
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Table  4.1  •  Nutrients'  Roles  and  Deficiency  Symptoms 


NAME 

ROLE  OF  NUTRIENT 

DEFICIENCY  SYMPTOMS 

Phosphonjs  (P) 

promotes  root  formation;  stimulates  cell  division;  essential 
to  cartx>hydrate  transfen  stimulates  blooming;  promotes 
nnaturation;  promotes  disease  resistance 

red  or  purplish  discolonation  of  older  leaves,  stems,  and 
branches;  thin  shoots  or  stems,  small  leaves;  slow  growth 
and  maturity;  stunting  of  growth;  premature  leaf  drop 

Potassium  (K) 

essential  to  the  formation  and  transfer  of  starches,  oils, 
and  sugars;  promotes  enzyme  activation;  promotes  plant 
vigor  and  disease  resistance 

mottling,  spotting,  streaking  of  leaves,  or  curling  of  lower 
leaves;  leaf  margins  and  tips  scorched  ;  burning  at  tip  of 
leaf,  proceeding  downward 

Nitrogen  (N) 

important  to  synthesis  and  structure  of  protein  molecules; 
necessary  for  chlorophyll  manufacturing;  induces  rapid 
vegetative  growth;  produces  a  healthy  green  color 

a  sickly  yellow-green  color;  a  distinct  slow  and  stunted 
growth;  chlorosis  (burning)  first  noticed  in  older  leaves, 
starting  at  the  base  of  the  leaves  and  working  down  to  the 
mklrib;  increased  fall  color 

Sulphur  (S) 

promotes  root  growth;  essential  to  protein  formation; 
encourages  a  more  vigorous  growth 

younger  leaves  are  light-green  in  color;  the  veins  are  even 
lighter;  stalks  are  short  and  slender;  overall  plant  growth 
slow  and  stunted 

Calcium  (Ca) 

a  component  of  the  cell  wall;  needed  for  cell  division; 
influences  absorption  of  other  nutrients;  improves  general 
plant  vigor;  promotes  early  root  formation  and  growth 

stems,  leaves,  and  roots  die  at  tips  where  normally  active; 
young  leaves  show  chlorosis  then  necrosis  at  margins;  tips 
hooked  back;  roots  are  short  and  branched;  shows 
symptoms  of  other  nutrient  deficiencies  since  it  influences 
their  absorption;  leaves  with  wrinkled  appearance 

Magnesium  (Mg) 

aids  in  transport  of  phophorous;  essential  for 
photosynthesis;  aids  in  translocation  of  starches; 
influences  absorption  of  other  plant  nutrients 

interveinal  chlorosis  starting  at  oldest  leaves  moving  up 
stalk;  veins  remaining  green;  leaves  mottled;  plant  stem 
slender  and  weak;  leaf  tips  turned  or  cupped  upward; 
leaves  thin,  brittle,  and  drop  early 

Iron  (Fe) 

essential  to  chlorophyll  production;  acts  as  an  electron 
carrier  in  enzyme  systems  that  cause  oxidation  to  occur 

net-like  interveinal  chlorosis  of  young  leaves;  followed  by 
mottled,  browning,  short,  and  slender  stalks 

Boron  (B) 

aids  in  translocation  of  sugar;  influences  water  absorption 

leaves  small,  thick,  brittle,  and  curled;  young  leaves  light 
green  at  base,  scorched,  bronze  or  red  color;  stunted 
roots;  petioles  or  stems  cracked  and  brown  inside 
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NA..1E 

ROLE  Oh  NUTRIE^f^ 

DEFICIENCY  SYMPTOMS  \ 

Manganese  (Mn) 

essential  in  making  nitrogen  available  to  plants;  activates 
enzymes  in  metabolism 

intetveinal  cNorosis  with  wide  band  cn  green  along  vein 
(checkered  effect);  spots  of  dead  tissue  scattered  over 
leaves;  leaves  limp  and  curled 

Coppcf  (Cu) 

involved  in  plant  respiration;  aids  in  utilizing  iron  needed 
for  photosynthesis;  needed  for  synthesis  of  enzymes 

young  leaves  permanently  wilted;  leaves  spotted  near  tip; 
stem  below  seed  head  becomes  weal< 

Zinc  CZx\\ 

imnnrt^int  in  <t\/nthp^i<%  nf  niant  hnnnnnA^'  imnnrtant  to 
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protein  synthesis;  important  to  plant  metabolism;  involved 
in  reproduction  processes  of  certain  plants 
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spots  on  uniformly  yellow  leaves;  internodes  short 

Molybdenum 
(Mo) 

makes  nitrogen  available  to  plant;  essential  to  plant 
development  and  reproduction;  essential  to  enzyme 
synthesis;  requires  presence  of  other  micronutrients 

leaves  scorched;  marginal  necrosis  and  rolling  with 
reduced  wklth;  shows  signs  of  nitrogen  deficiency  (sickly, 
yellow-green  color);  severe  internodjs;  short  flowers,  few 
and  small 

Chlorine  (CI) 

affects  root  growth  but  little  more  is  known  about  its  effect 
on  plants;  more  likely  to  be  toxic  than  deficient 

N/A 
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the  successful  maintenance  of  trees  and  shrubs  in  a  landscape 

depends  greatly  on  use  of  proper  inigation  and  drainage.  The 
landscaper  must  be  aware  of  factors  affecting  watering  rate,  various 
watering  requirements,  and  types  of  Irrigation  systems  that  may  be 
used  on  trees  and  shrubs. 

Factors  Affecting  Rate  of  Watering 

The  frequency  of  irrigation  cannot  be  set  by  a  calendar.  It  is  affected 
by  variations  in  the  weather  (temperature,  wind,  humidity,  and  hours 
of  sunlight),  time  and  amount  of  the  last  rain,  the  depth  and  spread  of 
the  root  system,  the  type  of  soil,  and  the  size  of  the  top  of  the  plant. 
These  factors  affect  the  amount  of  water  that  the  plant  is  using  and 
how  often  it  will  need  irrigation.  The  individual  requirements  and  the 
age  of  the  plant  also  play  a  part.  Some  plants  prefer  a  lot  more 
moisture  than  others,  and  younger  trees  and  shrubs  require  more 
water  than  more  established  ones.  Areas  where  the  soil  surface  is 
restricted  or  where  high  temperatures  are  built  up;  such  as  around 
driveways,  walls,  curbs  and  patios;  require  more  frequent  watering. 

Wg£^ther  -  The  weather  (temperature,  wind,  humidity,  and  hours  of 
radiation)  have  a  definite  effect  on  the  irrigation  needs  of  plants. 
Review  Unit  11.  Lesson  3  to  understand  why  a  plant  needs  more  water 
under  hot.  windy,  or  low-humidity  conditions,  or  long  hours  of  sunlight; 
than  if  the  weather  is  cool,  calm,  humid,  and  cloudy. 

Rainfall  -  It  is  obvious  that  the  time  and  amount  of  rainfall  affects 
irrigation.  If  the  last  rain  was  a  mere  sprinkle  three  weeks  ago,  and  the 
weather  has  been  hot  and  windy  since,  the  plant  probably  needs 
irrigation. 

Root  system  -  A  deep,  wide,  spreading  root  system  has  more 
opportunity  to  absorb  water  than  a  shallow  root  system.  The  shallow 
root  system  has  only  the  top  three  feet  of  soil  to  draw  water  from,  evan 
though  water  may  be  available  deeper  down.  Thorefore,  it  will  need 
irrigation  more  often.  A  shallow  root  system  is  the  result  of  shallow 
watering.  It  is  advantageous  to  have  a  deep  root  system.  If  the  top 
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three  feet  of  soil  is  dry,  the  roots  deeper  down  can  absorb  water  to 
support  the  tree.  Many  trees  together  require  more  water  than  a  single 
tree.  The  roots  complete  for  available  rrioisture. 

Soil  tvi^  -  The  type  a  soil  can  be  a  strong  determinate  of  inigation 
practices.  Apply  knowlodge  about  soils  from  Unit  II,  Lesson  2.  A 
sandy  soil  holds  less  water  than  a  day  soM.  Also,  water  will  move 
through  a  sandy  soil  more  quickly  than  a  day  soil.  Plants  can  absorb 
water  from  the  soil  wtien  it  is  between  the  field  capacity  and  the  wilting 
point.  Water  rarely  moves  sMeways.  Where  it  is  applied  on  top  of  the 
soil  Is  wher    t  will  filter  through. 

Watering  practices  -  The  best  watering  practices  indude  watering  the 
plant  thorougNy,  but  infrequently.  This  is  much  better  than  frequent, 
light  watering;  which  will  cause  shallow  roots.  It  is  also  better  than 
frequent,  deep  watering;  which  will  waterlog  the  roots.  There  must  be 
a  good  water/air  relationship  for  roots  to  grow  well.  A  scheduled 
watering  time,  such  as  once  a  week,  may  leach  nutrients  and  drown 
the  roots.  A  thorough  watering  will  fill  the  sofl  to  field  capacity.  Allow 
the  soil  to  dry  out  (no  lower  than  the  wilting  point). 

The  visual  plant  symptoms  that  indicate  a  plant  is  deficient  in  water 
are:  very  few  healthy,  bright-colored  roots;  the  leaves  will  vil^  i^nd  tum 
a  dark,  grayish-green  color  with  a  purplish  tinge;  the  eoyes  cf  the 
leaves  die,  tum  brown,  and  fall  off;  and  the  shoot  growth  is  reduced. 
Some  similar  symptoms  tell  If  the  tree  has  been  oven^ratered.  These 
are:  the  leaves  wilt  and  fall  off;  no  marginal  necrosis  occuro;  the 
leaves  instead  tum  a  light  color;  the  new  growth  looks  chlorotic;  the 
shoot  growth  is  reduced;  instead  of  having  light-colored  roots  they 
become  dark  and  spongy;  and  soil  usually  smells  sour. 

The  leaves  lose  water  by  transpiration  and  the  soil  loses  water  by 
evaporation.  Evapotranspiration  is  the  to''m  for  these  two  together. 
The  evapotranspiration  rate,  and  knowing  the  amount  of  moisture 
available  in  the  soil,  can  be  used  to  determine  how  often  and  how 
much  to  water  A  tensiometer  can  be  used  to  measure  and  read  the 
amount  of  moisture  In  the  soil.  The  soil  can  be  tested  by  getting  a 
representative  sample  from  the  area. 
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Watering  Requirement$  of  Established  Versus  Newly-Planted  Trees 
and  Shrubs 

The  basis  for  the  difference  in  watering  requirements  between 
established  and  newly-transplanted  trees  and  shrubs  is  prlnwrily  the 
root  system.  The  root  systems  of  newly-transplanted  trees  are  very 
limited  and  in  a  limited  amount  of  soU.  The  roots  of  young  trees  are 
more  tender  and  cannot  endure  drying  out  like  older,  more  established 
roots.  The  roots  of  established  trees  are  more  extensive  and  reach 
farther  down  into  the  soil  to  absorb  moisture. 

Irrigation  Systems 

The  Irrigation  systems  used  for  landscape  trees  and  shrubs  are  dishes 
or  berms,  furrows,  sprinklers,  drip/trickle  irrigation,  and  root  irrigators. 
The  main  objectives  of  these  methods  are:  to  provide  water  slowly 
enough  that  it  soaks  into  the  ground  instead  of  running  off;  to  k&ep  the 
water  inskJe  the  drip  line  of  the  tree  (where  most  of  the  roots  are);  and 
to  apply  the  waier  uniformly.  As  much  of  the  applied  water  as  possible 
should  go  to  the  tree. 

Dish  or  berm  •  Dish  or  berm  irrigation  is  used  for  newly-transplanted 
trees.  See  Figure  5.1.  It  is  best  used  on  level  areas.  The  dish  should 
be  as  wide  as  the  drip  line  of  the  canopy.  Water  is  applied  slowly  to 
the  inside  of  the  dish  by  a  slow,  trickling,  hose;  a  soaker;  or  built*in 
bubblers.  Water  should  not  rest  against  the  trunk. 

Furrow  -  Furrow  irrigation  can  be  used  along  a  row  or  group  of  trees. 
See  Figure  5.2.  The  furrows  are  dug  on  either  side  of  the  row  of  trees 
and  should  be  three  to  eight  inches  deep.  The  area  should  be  level 
with  enough  slope  for  the  water  to  pass  slowly  from  the  upper  end  to 
the  lower  end.  Enough  water  should  be  applied  to  ^006  the  end 
quickly.  Then  the  amount  should  be  reduced.  This  should  work  so 
that  the  last  of  the  water  applied,  is  soaked  in  just  as  it  reaches  the 
end  of  the  furrow.  This  should  allow  the  least  amount  of  erosion  and 
leaching  of  nutrients.  Salts  may  accumulate  at  the  top  of  the  ridges. 


Figure  5.1  •  Dish  I  rigation 


Figure  5,2  -  Fun^ows 


Sorinklers  -  Sprinkler 
inlgation  is  popular  and 
easy  to  set  up.  The 
uniformity  of  the  sprinkler 
deperxis  on  the  system. 
Sometimes  comers  can 
be  missed.  Sprinklers 
often  apply  water  faster 
than  the  ground  can 
absorb  it.  A  change  in 
the  sprinkler  can  over- 
come this  protrfem.  Wirxl 
can  also  affect  the  distri- 
bution. Sprinkler  irrigation 
can  compact  bare  soils 
and  reduce  infiltration. 
The  weight  of  the  water 
can  damage  flowers  in  the 
area  and  knock  them 
down.  Chemicals  in  the 
water  may  cause  leaf 
scorch.  SaJt  may  build  up 
on  the  leaves,  which  is 
unattractlve^  Sprinklers 
are  best  used  on  level 
areas.  It  is  also  best  to 
use  sprinklers  eariy  in  the 
day  when  the  wind  is  not 
strong  and  the  foliage  will 
dry  more  quickly;  other- 
wise, rust  and  mildew 
diseases  will  break  out. 
To  determine  how  much 
water  is  applied  to  an 
area  by  a  sprinkler,  place 
several,  uniform-sized 
containers  with  wkle, 
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straight,  sides  evenly  around  the  sprinkler  pattern.  Turn  on  the  water 
for  one  hour.  After  one  hour,  measure  the  depth  of  the  water,  in 
inches,  in  each  container.  Add  the  depths  together  and  divide  by  the 
number  of  corttalners.  The  result  will  be  the  average  amount  of  water 
applied  in  one  hour.  This  will  also  allow  you  to  know  if  the  sprinkler 
is  working  properly.  See  Figure  5.3. 


Figure  5.3  •  Sprinkler 


Drip  irrigation  -  Drip  Irrigation  helps  cut  the  waste  of  water  when 
irrigating.  This  system  delivers  a  small  amount  of  water  at  a  time  to 
individual  p)lants.  Very  little  water  is  wasted  by  runoff.  The  distributbn 
of  drip  irrigation  Is  very  uniform.  Also,  the  plant  itself  stays  dry.  To 
drip  irrigate,  lay  a  perforated  hose  on  the  soH  around  the  drip  line  of 
the  plant  so  it  will  soak  the  piant  roots.  This  method  takes  longer  but 
wastes  little  water.  It  can  be  used  on  slopes. 

Root  irrigator  -  A  root  Irrigator  is  good  for  sloping  areas.  Attach  the 
hose  to  a  tube  that  is  inserted  12"  to  18*  in  the  ground.  Water  comes 
out  through  holes  near  the  tip  of  the  tube  right  where  the  roots  are 
located.  Fertilizer  can  also  be  applied  this  way. 

Irrigation  In  Landscape  Planters 

§<?il  -  The  soil  used  in  a  landscape  planter  Is  very  important.  It  should 
not  only  provkJe  anchorage,  but  it  should  drain  rapidly.  The  texture 
and  depth  will  determine  the  amount  of  water  that  will  remain  after  the 
excess  water  drains  off.  The  biggest  problem  in  a  container  planting 
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is  the  soil  remaining  wet  too  long.  A  mix  of  50%  coarse  sand  and  50% 
organic  material  is  a  good  mix. 

inioatton  system  -  A  container  planting  that  has  a  self-contained 
irrigatkxn  system  cuts  down  on  maintenance  cost  a  great  deal.  This 
system  shoukJ  help  support  the  container.  An  automatk;  system  that 
has  a  low  applteatkxi  rate  wll  cut  down  on  oven^tering  and  water 
waste. 

Drainage  system  -  The  container  should  have  a  drainage  system  that 
will  handle  the  maximum  amount  of  extra  water.  The  bottom  of  the 
container  should  have  a  slight  slope,  two  percent,  to  lead  the  extra 
water  to  the  drain  tHe.  The  soH  shoukJ  drain  rapMly  to  the  bottom  of 
the  container,  through  the  drain  tHes,  and  into  the  street  drainage.  A 
one  inch  piastk:  pipe  can  be  usod  as  a  drain  tile.  This  adds  little 
additk)nal  weight  to  the  container.  The  pipe  should  be  wrapped  in  a 
fifc>erglass  filter  to  keep  silt  from  clogging  it. 

Summary 

Many  factors  that  determine  the  wal^r  sage  of  a  tree  or  shrub  must 
be  carefully  evaluated  before  irrigating.  The  environment,  climate, 
number  of  plants  in  the  area,  type  of  plants  season  of  the  year,  the  soil 
texture,  age  of  the  plant,  and  type  of  root  system  must  all  be 
considered.  Then  the  frequency  and  type  of  inigation  system  can  be 
chosen. 
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Insects  and  diseases  occur  naturally  in  the  environment.  Some  are 

beneficial  and  some  destructive.  Destructive  insects  and  diseases 
cannot  be  eliminated  completely,  but  some  can  be  controlled  in  order 
to  save  a  plant's  appearance  or  value. 

Insects  and  Control 

Table  6.1  Oocated  at  the  end  of  this  lesson)  lists  some  of  the  most 
common  destructive  insects,  and  their  damage  or  symptoms. 

Stages  of  development  -  As  discussed  in  Unit  V,  insects  go  through 
metamorpftosis.  Their  stages  of  development  and  their  means  of 
eating  must  be  known  before  the  Insects  can  be  controlled,  insects 
may  t>e  controlled  by  different  methods  in  each  developmental  stage. 
A  method  may  work  in  one  stage  but  not  the  next. 

Feedino  methods  -  The  mouth  parts  of  an  insect  determine  how  the 
insect  feeds  on  the  plant,  and  the  type  of  plant  damage  that  results. 

1.  Chewing  -  The  insect  can  tear  or  chew  the  plant  tissue. 
Examples  are;  grasshoppers,  bagworms,  and  cutworms. 

2.  Rasping-sucking  •  The  insect  is  able  to  chew  on  the  plant  and 
then  sucks  the  liqukJ  up  through  a  tut>e.  Examples  are  bees, 
wasps,  and  thrips. 

3.  Piercing-sucking  -  The  insect  pierces  the  plant  tissue  with  its 
tube-like  mouth  and  then  sucks  up  the  liqukJ.  Examples  are 
aphkJs,  scales,  mosquitoes,  horseflies,  and  spider  mites. 

Insect  control  -  There  are  several  different  control  methoc's  for  insect 
pests.  Mechanical  control  includes  any  type  of  control  that  does  not 
use  pesticWes,  systemics,  other  Insects,  trap  crops,  or  chemicals.  It 
includes  hand  picking,  fences,  and  mouse  traps;  to  name  a  few. 

Trap  crops  can  be  used  as  a  biological  control  method.  A  crop  the 
insect  prefers  feeding  on  is  planted  near  the  desired  crop.  The  insects 
are  attracted  to  the  trap  crop  and  do  not  feed  as  much  on  the  desired 

crop. 
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Radiatkx)  is  used  to  sterfiize  adult  males  so  they  cannot  fertilize  eggs. 

Beneficial  insects  which  are  natural  enemies  of  pests,  and  do  not 
bother  the  crop,  are  brought  in  to  feed  on  the  pests.  Lady  beetles  and 
preying  mantis'  are  examples  of  these. 

A  chemical  can  be  applied  to  kill  insects  at  an  immature  stage  of 
development.  This  interrupts  the  life  cycle  and  does  not  allow  them  to 
mature  and  reproduce. 

Systemk;  insectickJes  affect  insects  that  feed  on  plant  parts  or  plant 
juices.  Landscapers  apply  these  insectickies  to  the  soN  or  on  the  plant 
parts;  it  is  taken  up  by  the  plant  roots  in  the  fluMs.  When  the  insect 
feeds  on  the  plant,  the  poisonous  juices  kill  It. 

Contact  poisons  are  sprayed  directly  on  the  insect,  killing  it.  Insects 
with  a  hard  outer  shell  may  be  difficult  to  kill  by  this  method. 

Stomach  poisons  are  sprayed  directly  onto  the  plant  parts.  When  the 
insect  feeds  on  the  plant,  it  is  poisoned. 

Diseases  and  Their  Control 

pauses  of  disease  -  A  plant  can  be  injured  by  a  disease.  Table  6.2 
(located  at  the  end  of  this  lesson)  lists  some  of  the  most  common 
diseases.  Pathogens  that  live  on  the  plants  (hosts)  cause  disaase. 
Pathogens  are  bacteria,  fungi,  viruses,  and  nematodes.  They  are 
microscopic  In  size  and  multiply  in  high  numbers.  A  pathogen  must 
be  in  a  form  that  will  grow  when  transferred  to  the  host  plant  or  in  its 
infectbus  form  of  inoculation.  The  host  may  be  present  at  any  stage 
of  its  life.  The  environmental  conditions  must  be  right  for  the  pathogen 
to  contact  its  host. 

Dissemination  -  Pathogens  can  be  carried  to  their  host  plant  by  the 
following  agents  of  dissemination:  insects,  splashing  water,  wind, 
animals  (humans,  too),  equipment,  and  tools.  Pathogens  in  their 
infectious  forms  are  fungi  spores,  a  virus  particle,  strand  of  hyphae, 
and  t>acterial  ooze. 
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Sites  of  infection  -  The  pathogen  can  enter  tht*  plant  at  the  sites  of 
infection,  which  are  stomata,  cuts,  wounds,  tilossoms,  roots,  and  fruits. 

Symptoms  -  Symptoms  are  the  effects  of  diseases  on  plants.  Some 
of  tfte  most  common  symptoms  on  trees  and  shrubs  are  wilting,  color 
chacges,  rotting,  tissue  death,  dwarfing.  Increase  in  size  (from 
malformed  parts),  tunneling,  and  ix>les. 

Disease  control  -  There  are  thousands  of  pesticide  produces  that  can 
be  used  to  control  insects  and  diseases.  These  change  over  time,  but 
the  principles  behind  pest  control  remain  the  same  and  can  be  applied 
to  any  insect  or  disease. 

Pest  control  is  desirable  to  reduce  damage  to  plants.  The  damage 
plants  receive  from  an  injurious  pest  is  either  qualitative  or  quantitative. 
Qualitative  damage  results  in  the  plant's  loss  of  healthy  appearance 
and  its  sale  value.  The  damage  lowers  the  general  plant  quality. 
Quantitative  damage  results  in  the  loss  of  the  plant  or  its  parts. 

Degrees  of  control  -  There  are  three  degrees  of  control  that  a 
landscaper  may  choose  In  controlling  the  pest.  These  are  partial, 
absolute,  and  profitable  degrees  of  control.  Partial  control  can  be 
achieved  by  eliminating  most  but  not  all  pests.  The  plant  may  still 
show  signs  of  a  pest,  but  not  as  severely  or  damaging  as  before.  This 
is  the  most  common  degree  of  control.  Absolute  control  or 
eradication  involves  complete  removal  of  the  pest,  so  the  plant  shows 
no  sign  of  damage.  This  is  costly,  time-consuming,  and  better  suited 
to  nonbusiness  purposes.  Growers  often  use  profitable  control.  This 
is  done  if  the  benefits  outweigh  the  cost  of  control,  if  the  profit  of  a 
crop  of  bedding  plants  Is  worth  more  than  the  cost  to  control  pests, 
the  grower  will  benefit  by  spraying  or  using  other  control  methods. 

Type  and  method  of  control  -  The  type  and  method  of  control  should 
be  considered  thoroughly  before  beginning  treatment.  Factors  such 
as  the  effect  the  control  will  have  on  the  environment,  and  the  success 
of  the  method,  play  a  big  role. 
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Prevention  -  The  first  type  of  control  Is  prevention,  which  involves 
keeping  the  pest  from  ever  becoming  a  problem.  This  type  of  control 
is  achieved  by  using  several  methods.  The  use  of  pest-froe  stock, 
certified  seeds,  and  resistant  varieties,  prevent  pests  from  infesting 
plants.  Also,  certain  cultural  practices,  8anitatk>n,  and  plant 
quarantines  can  prevent  disease.  Preventative  appltoatkxis  of  chemical 
pesticides  can  also  be  used. 

Suppression  -  Suppre$sk>n  is  a  type  of  control  that  is  used '  .1  pests 
have  already  invaded  the  plant.  The  control  methods  ur^  in 
suppresskxi  reduce  pest  numbers  to  an  acceptable  level.  Cultural 
practices  include:  sanitaiton;  modifying  moisture  levels  to  avoid 
prolonged  periods  of  high  moisture:  modifying  pH  so  that  It  is  more 
favorable  to  the  host  and  not  the  pest;  and  modifying  the  nutrient  level 
to  a  favorable  level  for  the  host.  A  healthy,  actively-growing  plant  is 
less  susceptible  to  pests  than  a  poorly-growing  one.  Chemteal 
pesticides  and  biological  control  methods  also  suppress  pests. 

Eradication  -  Eradicatton  is  the  type  of  control  that  completely  destroys 
or  removes  pests  from  a  crop.  This  is  an  extreme  measure  in 
commercial  horticulture.  Eradication  measures  are  usually  too  costly 
to  carry  out  on  a  large  scale.  Eradk^atbn  methods  are  hand  pulling 
weeds  and  cultivatk>n,  destruction  of  an  alternate  host  (such  as  in 
cedar  apple  rust  disease),  crop  rotation,  and  soH  treatment.  Other 
methods  are  destroying  infected  host  parts,  removing  rotting  materials, 
and  isolation  or  destruction  of  the  individual  plant  host.  Chemical 
pesticMes  can  also  be  used. 

Noninfectious  Disorders 

Plants  in  landscape  situations  are  exposed  to  many  destructive 
disorders  that  are  not  related  to  insects  or  diseases.  These  are  called 
noninfectious  disorders.  Many  times  these  disorders  are  caused  by 
soil  or  root  problems;  but  they  may  also  be  caused  by  vandalism, 
drought,  girdling,  animals,  landfill  gases,  weather,  pollution,  or 
herbicides. 


SoH  and  root  problems  -  Many  noninfectious  disorders  arise  from  soil 
or  root  problems.  When  pavement  or  fill  soH  Is  placed  over  existing 
soil  under  the  plant's  drip  line,  it  can  prevent  either  water  or  air  from 
penitrating  the  soil.  This  suffocates  the  roots  and  causes  the  tree  to 
die  prematurely.  Gases  in  the  soH,  caused  by  decomposition  of  landfUi 
material,  can  kill  trees  and  shmb  roots.  On  occasion,  more  sensitive 
plants  can  be  killed  by  a  natural  gas  leak.  During  constructkxi  or 
repair  of  drains  or  utility  lines,  the  roots  are  often  dug  up  around  a  part 
of  a  plant.  This  disturt>ance  of  the  roots  can  lead  to  death  of  the  plant. 

Drought  can  cause  the  decline  or  death  of  a  plant.  Drought  occurs 
not  only  from  lack  of  rain;  but  also  from  frozen  earth,  injured  or 
diseased  roots,  or  hot  weather  that  causes  the  roots  not  to  keep  up 
with  the  amount  of  water  lost  by  transpiration.  This  causes  wilting  and 
leaf  scorch.  Death  of  a  tree  can  occur  by  girdling  of  the  roots.  This 
happens  when  the  roots  are  circling  the  trunk  or  the  main  roots, 
cutting  off  tha  nutrient  and  water  supply.  Animals  such  as  gophers, 
moles,  or  mice  can  bun-ow  into  the  roots  or  tunnel  into  tree  trunks; 
causing  damage.  Larger  grazing  inimals  feed  on  the  bark  in  sparse 
winters,  causing  girdling.  These  disorders  can  lead  to  plant  death. 

Weather  -  Weather  can  cause  problems  in  plants,  if  it  Is  severe. 
Temperature  or  moisture  in  excess  or  deficient  amounts  can  cause 
death  to  trees  and  shrubs. 

Air  quality  -  Unit  II.  Lesson  3  discusses  problems  of  poor  air  quality  or 
pollution. 

Chemical  injury  -  Herbicides  sprayed  on  lawns  to  remove  weeds,  can 
sometimes  drift  onto  trees  and  shrubs,  or  be  misapplied  causing 
malformed  leaves  or  more  severe  damage.  Salts  applied  to  sidewalks 
in  winter  or  salts  from  over-fertilization;  may  cause  the  growth  of  trees 
and  shrubs  to  slow  down;  or,  in  severe  cases,  may  cause  death. 

Mechanical  injury  -  Trees  and  shrubs  receive  a  significant  amount  of 
mechanical  damage  in  the  landscape.  Automobiles,  lawn  mowers,  or 
bicycles  may  hit  the  trunk  of  a  tree;  causing  damage  to  the  bark. 
Trees  may  be  vandalized  by  someone  hitting,  slicing,  or  bending  them. 
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Cutting  the  tops  of  coniferous  evergreens,  which  may  occur  around 
Christmas,  can  result  in  destruction  of  the  tree.  Winter  can  bring 
heavy  snow  loads  or  k^e  coverage  that  can  break  the  brancttes  d 
deciduous  and  evergreen  trees.  Staking  and  guying  may  cause 
damage,  if  It  is  done  incorrectly.  Girdling  can  occur  If  the  guys  are  left 
on  too  long  or  If  they  mb  against  the  tree. 

Biological  Control 

Biological  control  is  the  oldest  method  of  pest  control  today. 
Biological  control  uses  all  'natural"  methods  of  control;  no  synthetic, 
only  organic  substances  are  used.  The  natural  pest  enemies  cut  down 
the  pest  population. 

Every  pest  has  its  own  natural  predator  whether  it  is  an  insect,  a 
disease  pathogen,  a  bird,  or  an  animal.  They  all  seem  to  keep  their 
prey's  population  under  control.  Large  specialized  farms  knocked  the 
ecosystem  out  of  balance.  The  pest  population  that  prefen-ed  a  certain 
crop  for  feeding  outnumbered  the  predators.  Chemicals  were 
introduced  to  control  these  pests.  Unfortunately,  the  chemicals  killed 
both  good  and  bad  insects. 

There  are  many  prot>lems  with  chemical  use.  Chemicals  are  very 
poisonous;  not  only  to  the  insects,  but  to  animals  and  humans,  as  well. 
Chemicals  do  not  actually  work  as  effectively  over  time.  Insects 
become  resistant  to  chemicals.  After  awhile,  they  change  or  mutate  to 
avoW  the  chemical  effects.  Therefore,  another  chemical  must  be  used 
to  control  the  now  resistant  insect.  Insects  cannot  become  resistant 
to  their  natural  enemies. 

Natural  enemies  -  Some  examples  of  insects  used  for  natural  control 
are  the  preying  mantis  and  the  lady  beetle.  Another  is  a  tiny  wasp  that 
lays  its  eggs  inskJe  an  alfalfa  weevil.  The  eggs  hatch  and  the  larvae 
eat  the  weevil  from  the  inside  out. 

If  a  natural  enemy  is  not  in  the  area.  It  can  be  introduced.  Some 
natural  enemies  are  mass-produced  in  laboratories  and  then  brought 
to  a  location  where  they  are  needed. 
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Other  methods  -  Some  other  biological  co.itrol  methods  are  the  use 
of  disease*  and  insect-resistant  plants,  crop  rotation,  and  natural 
pesticides.  Natural  pesticides  are  chem'oals  taken  from  plants  such  as 
marigolds,  chrysanthemums,  or  t>asl.  Pyrsthrolds  and  roterxxie  are 
two  examples.  Hand  picldng,  wtiere  only  a  few  insects  are  present,  is 
effective.  Crop  rotation  controls  insects  that  do  not  move  rapidly  from 
location  to  location.  Crop  rotation  also  can  control  sd-bome 
diseases.  New  microt>e  strains  to  comt>at  plant  diseases  and  Sume 
insects  have  recently  t)een  produced,  and  will  help  in  the  future. 

Improper  application  of  chemicals  can  damage  the  environment. 
Fewer  chemicals  are  now  available  because  of  EPA  restrictions.  Also, 
insects  are  t>ecoming  resistant  to  the  remaining,  available  ones. 
Biological  control  should  be  the  first  step  practiced  in  controlling  any 
pef*.  With  the  present  trends,  it  may  be  the  only  step  available  in  the 
future. 


Ornamental/Turf  Pest  Control  Manual  89.  Missouri  Department  of 
Agriculture  and  Cooperative  Extension  Sen/ice,  University  of  Missouri- 
Columbia. 

ReUey,  Edward  H.  and  Carroll  L  Shry.  Introductorv  Horticulture.  3rd 
ed.  Alt>any:  Delmar  Publishers,  Inc.,  1988. 

UnKed  States  Department  of  Agriculture  and  the  Environmental 
Protection  Agency.  Applying  Pesticides  Con-ectiy,  A  Guide  for  Private 
and  Commercial  Applicators,  1988. 

Wilson,  Scott,  landscape  Maintenance.  1st  ed.  San  Luis  Obispo, 
Calif omia:  California  Polytechnic  State  University,  1982. 


Summary 

Insects  and  diseases  can  destroy  trees  and  shrubs  If  they  are  not 
controlled.  While  complete  eradication  is  not  feasit)le,  controlling 
enough  to  prevent  economic  loss  is.  The  type  of  insect  or  disease 
must  first  t>e  identified,  then  proper  methods  to  control  it  can  be  taken. 
While  it  is  popular  to  .  chemical  pesticides,  they  are  found 
dangerous  to  people,  and  the  environment.  Biological  control  should 
be  used  whenever  possible. 
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Table  6.1  -  Common  Insects 


NAME 

DESCRIPTION 

TYPE  OF  DAMAGE 

SYMPTOMS 

CONTROL 

Elm  Leaf 
Beetle 

adult*black  with  vellow 
Stripes,  1  /4" 

fiats  thfi  ledf  tifi&ue  Idavinti 
only  the  veins 

brown  foliaofi  defoliation  of 
tree 

Check  for  larvae  In  earlv 
June.  Spray  when  present. 
Check  again  In  late  July.  1 

Borer 

creamy  white.  l/2"-l  3/4" 

cirde  (ground)  the  tree  under 
the  bark,  eventually  girdling 

flnH  killinn  it 

amber  dump  of  sap  r>ear  the 
entry  or  exit  hole,  the  hole 

ran  Ha  riAfir  thA  nmiivl  at  bv 

first  branch 

Avoid  mechanical  injury.  A  | 
preventative:  wrap  trunk  with  1 
haaw  DAOOf  Use  i 
preventative  trunk  spray  or 
control  with  3  sprays  a  year. 

1  Snider  ^ 
Mites, 

*not  a  true 
insect 

\/p|lrk\A/  Hrnwn  nr  rfvi  1  /An** 

from  leaves 

underside  of  leaf,  thin  webs 
sometimes  present 

Svrinne  Ififives  with  water 
Spray  or  use  systemic. 

Mealy  Bugs 

white  cottony  mass.  1/8* 

found  at  leaf  axis,  leave 
sticky  resklue,  sucking 

suck  juices  and  stunt  growth 

l-lome  -  touch  .vith  alcohol  | 
soaked  cotton.  Spray  or  use  | 
systemk;.  | 

Aphids 

light-green,  yellow,  white, 
black  or  brown,  1  /8-1/5", 
winged  or  not,  soft  bodied 

suck  sap  from  plants 

found  at  flower  buds  and  new 
growth,  shriveled  leaves 
secrete  honey  dew  on  which 
sooty  mold  grows 

Sfxay  when  present.  1 

Scale 

hard  brown  disc  on  plants 

piercing-sucking,  weakens 
plant  making  It  more 
susceptible  to  other  problems 

stunted  growth 

Control  is  difficult.  Spray 
dormant  oils.  Systemic 
pestteMes  can  also  be  used. 

Lace  Bug 

lacy-winged  on  underskJe 
of  leaf,  brown  to  t)lack~ 
gray,  1/8* 

mottle  and  discolor  leaves, 
yellow  specks,  piercing- 
sucking,  black  insect 
droppings  on  underskJe  of 
leaves 

mottled.  yellow-sr>eckled 
leaves 

Spray  when  noted  on  leaves. 
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1  NAME 

DESCRIPTION 

TYPE  OF  DAMAGE 

SYMPTOMS 

CONTROL 

Leaf  Miner 

whitish  larvae  of  sawfiy 
1/4- 

tunnels  between  leaf  surfaces 

yellow,  tunneling  lines  in 
leaves 

Spray  late  May,  second 
application  in  late  June. 

Bag  Worm 

cased  in  a  brown  pouch  on 
leaf,  pieces,  1-2'  long  case, 
brownish  larvae  inside 

chew  leaves 

chewed  leaves 

Spray  in  early  June  while 
larvae  are  small.  Picking 
them  off  may  not  always 
work. 

Leaf 
Hopper 

small,  eionoated  areenish- 
whitish,  jumping 

^iiclf  <win  frnin  Ipavp^ 

vvWIV  OvktJ  11  Will  i^CIVCd 

^nnt<i  nn  lfi«ive^ 

^i/viO  V/l  1  IvQ  V 

Snrav  whpn  in  ri;imAninn 
numbers. 

European 
Elm  Bark 
Beetle 

whitG  leolGSs  larvae 

nvAr  M/int Pr^  in  nr  iinHpr  K^rk 

w  V  0i            l&^l  V  II 1  VI    Ml  w\JVt    VQI  f\ 

of  recently  killed  and  dying 
elms,  adults  emerge  April  and 
August,  carry  Dutch  Elm 
Disease 

wittlnn  AnH  vpllnwinn  of 

vTIILII  lU  Gil  PU   J  wXWvvlf  ISJ  V/l 

leaves  on  one  or  more 
branches,  leaves  fall 
prematurely 

For  ^nitfitinn  kppn  rippri 

wood  of  tree  and  bum.  Spray 
high  value  trees  (no  known 
cure). 

Thrip 

small,  elongated  body 

cause  death  of  unopened 
flowers,  sucking  juices 

leaf  streaks;  (spread  virus) 

USv.  systemic  spray. 

Caterpillers 

larvae  of  butterflies  and 
moths,  1/2-2'  many 
varieties 

chew  leaves,  cause  brown 
color 

defoliated  tree 

Use  contact  spray. 

Whiteflies 

small  wedge-shaped,  has 
wings,  hides  on  underside 
of  leaf 

sucks  juices  from  plant  on 
underside  of  leaves 

Spray  when  visible. 
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Table  6.2  -  Common  Diseases 


DISEASE 
NAME 


COMMON 
HOST  PLANT 


Mildew 


Fire  Blight 


Black  Spot 


iliac,  roses, 
zinnia,  crepe, 
myr^'e 


Pears»  quince. 

pyracanthid, 

apple 


roses 


SYMPTOM 


white  or  gray  leaves 


leaves  and  new  growth  are 
black  shoots  that  die  back  from 
tip.  dead  leaves  cling  to  branch 


small  or  large  spots  up  to  one- 
half  inch  on  upper  surface  of  the 
leaf,  centers  of  holes  can  fall 
out,  common  during  rainy 
season 


DAMAGE 


leaves  distorted 


leaves  and  branch  die  back 
into  tree,  new  growth  has 
"shepards  hook" 


holes  in  leaves  can  defoliate 
plant 


CONTROL 


Provkle  good  air  circulation.  Use 
chemical  spray.  Reduce  humkiity. 
Thin  plants. 


Select  resistant  varieties.  Remove 
'^^ad  parts  and  sanitize  tools 
between  cuts.  Spray  chemical 
pestickle  before  infestation  occurs. 


Remove  and  burn  infected  leaves. 
Clean  culture.  Spray  to  prevent  and 
treat. 


Dutch  Elm 
Disease 


American  and 
other  elms 


leaves  wilt,  tum  yellow  then 
brown,  branches  then  die 


leaves  die,  tree  dies 


Cut  and  remove  diseased  trees^  To 
prevent  others  from  getting  it;  spray 
annually  with  insectickie  fungickle, 
or  systemic. 


Anthracnose 


Verticillium 
Wilt 


sycamore, 
sweet  gum,  oak, 
red  bud,  elm, 
dogwood 


spots  on  leaves  between  veins, 
dark-purple  to  brown  margins, 
common  in  wet  conditions 


die  back,  early  leaf  drop 


Prune  diseased  protion.  Remove 
dead  leaves  from  ground.  It  is 
usually  not  serious  enough  for 
fungickle  spray  unless  very  wet. 


honeysuckle, 
catalpa,  maple 


leaves  turn  yellow  and  wilt, 
shrivel  on  one  or  more  limbs, 
mid-summer  brown  streaks  on 
sap  wood 


sudden  death  of  plant 


Cut  and  remove  severely  wilted 
trees.  If  one  to  six  limbs  are 
affected,  trim  affected  parts  and 
disinfect  tools  after  each  cut. 
Fertilize  heavily  in  early  spring  to 
encourage  vigorous  growth. 


605 

VI -41 

6(1.1 


Unit  VI  - 


Installation  and  Maintenance  of  Trees  and  Shmbs 


DISEASE 
NAME 

COMMON 
HOST  PLANT 

SYMPTOM 

DAMAGE 

1  '1 
CONTROL 

Rust 

hawthorn,  crab 
apple,  green 
bean 

pale-yellow-orange,  spots  - 
resemble  rust,  'duster-cups'  on 
underside  of  leaf,  swollen 
distorted  oalMIke  fonTiation  on 
leaves  and  twigs 

spots,  does  little  damage 

Provide  good  ventilation.  Avoid 
water  on  leaves.  Remove  infected 
parts.  Separate  alternate  host 
fcedar)  one-half  mile   Follow  aooix/ 
Spray  schedule. 

Canker 

swelling  at  ground  level  or  base 
of  stems  or  limbs 

branch  out  from  canker  dies, 
causes  girdling  and  death  of 
ntant 

Pmne  and  remove  infected  parts. 
Avoki  wounding  plant.  Control 

in^ATl^  pAttili7A  AnH  w;itor  tn 

promote  vigor.  Treat  pruned  area 
with  tree  paint. 

Blight 

junipers  -  many 
others 

shoots  turn  brown,  scattered 
tt.roughout  plant,  common  and 
s6V6re  in  w^t  sorino  snots  on 
leaves 

shoots  die  back 

Prune  annually  for  good  air 
circulation.  Remove  affected  parts. 

Avoid  nvpr-fprtili7ation  (Control 

borers. 

Crown  Gall 

rose,  oak, 
enonymus 

small  to  large,  rough  galls  on 
roots,  crown  and  canes,  tumor- 
like growth 

unsightly,  plant  will  decline  in 
health 

Use  certified  disease-free  stock. 
Carefully  remove  and  destroy 
affected  parts;  avoid  wounding.  Use 
strict  sanitation.  Paint  over  gall  to 
dry  it  up. 

Botrytis 
Grey  Mold 

flowers  and 
stems  of  many 
plants 

blacl(ened  soft  decay 

destroyed  flowers 

Reduce  humkiity.  Remove  decayed 
parts  (common  in  wet  conditions). 
Use  chemical  spray  before,  during, 
and  after  bloom. 
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Lesson  1: 


Dedding  plants  are  one  of  the  showiest  groups  of  plants  in  the 
landscape.  Without  proper  installation;  most  importantly,  soil 
preparation  arxi  spacing;  their  potential  for  a  showy  design  can  instead 
be  a  drab  display  of  unhealthy  plants,  that  are  either  too  far  apart  or 
too  dose  together. 

Preparing  the  Soil 

When  planting  bedding  plants  and  ground  covers,  the  whole  area  to 
be  planted  is  prepared  instead  of  each  individual  hole.  If  planting 
ground  covers  on  a  slope,  individual  pockets  should  be  prepared.  If 
the  whole  slope  is  prepared,  erosion  can  occur  in  only  one  or  two 
rains. 

A  soil  test  should  be  taken  before  any  amending  is  done  to  the  soil. 
The  soil  should  also  be  weed  free. 

The  success  of  planting  bedding  plants  depends  on  how  well  the  soil 
is  prepared.  It  is  beneficial  to  add  organic  matter  to  the  soil.  A  good 
mix  includes  at  least  one  third  of  the  final  mix  as  organic  matter. 
Spread  peat  moss,  compost,  and  manure  two  inches  thick  over  the 
soil.  If  the  soil  test  shows  the  pH  needs  to  be  changed,  it  may  be 
altered  with  lime  to  lower  it  or  sulphur  to  raise  it.  This  along  with  a 
complete  fertilizer  (5-10-5),  two  to  three  pounds  per  100  square  feet, 
can  be  added  at  time  of  soil  preparation. 

The  organic  matter,  lime  or  sulphur,  and  fertilizer  should  all  be  worked 
into  the  top  six  inches  of  the  soil.  This  can  be  done  with  a  spade. 
Stick  the  spade  in  the  soil  and  turn  the  soil  over,  breaking  up  any  large 
dumps.  For  larger  areas,  a  rototiller  works  well.  Next,  rake  the  soil  so 
it  is  smooth. 

Transplanting 

Ground  temperature  -  Before  planting,  be  sure  the  ground  temperature 
is  warm  enough  for  the  plants.  For  tender  annuals,  two  we&Ks  past 
the  last  frost  should  be  warm  enough.  This  may  vary.  Hardy  annuals 
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can  be  planted  earlier.  Check  the  cultural  requirements  of  each 
species. 

Scaciog  -  spacing  of  the  plants  should  be  detemiined  before  planting 
begins  in  order  to  have  the  correct  number  of  plants  on  hand. 
Spacing  gukJelines  are  frequently  found  on  the  seed  packets  or  on  the 
plant  label.  Tables  in  Unit  X,  lessons  3  and  4  will  show  the  spacing 
requirements  for  the  plants  studied  in  this  course.  Spacing  depends 
on  the  plant  variety  and  its  growth  habits.  Spacing  doser  together 
allows  a  quk:ker  fill-in  time,  but  it  is  more  expensive  since  more  plants 
are  needed.  Close  spacing  can  increase  the  chance  for  disease,  as 
well,  since  there  is  little  air  movement. 

When  planting  ground  covers,  the  location  of  the  planting  may 
detennine  the  spacing.  If  planting  in  a  highly  visible  area,  such  as  near 
the  front  door  of  r  house;  one  may  not  want  to  wait  two  years  for  it  to 
fill  in,  so  spacing  doser  together  is  an  option.  Planting  In  a  staggered 
arrangement  allows  maximum  coverage  with  the  least  amount  of 
plants.  See  Figure  1.1. 

Another  pointer  for  the  success  of  t>edding  plants  and  ground  covers 
is  to  follow  the  cultural  requirements  of  the  plants.  Plant  sun-loving 

plants  in  the  sun  and  shade^oving 
plants  in  the  shade.  Do  not  plant 
Figure  1.1   -  Staggered  Row    shorter  plants  behind  taller  ones. 
Planting  Pattern  The  effect  of  a  bed  or  border 

could  be  ruined  by  this  mistake. 

Removal    from  containers  - 

Bedding  plants  and  ground  covers 
are  purchased  in  plastic  packs, 
Indivklual  plastic  pots,  clay  pots, 
or  peat  pots.  In  order  to  Install 
the  plants  they  must  first  t>e 
removed  from  the  container  with 
little  damage  to  the  root  system. 
Plants  in  packs  can  t>e  removed 
by  pushing  the  bottom  up  with 
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Figure  1.2  -  Removal  of  Plants  Figure  1.3  -  Removal  of  Planis 
from  Plastic  Packs  from  Individual  Pots 


your  thumb  and  then  lifting  the  rootball  out  of  the  pack.  See  Figure 
1 .2.  Straighten  or  remove  any  roots  coiled  around  the  bottom. 

Individual  ^^lastic  and  clay  pots  can  be  tipped  upside  down  while 
holding  the  soil  by  placing  your  hand  over  the  top  of  the  pot  with  the 
stem  between  your  fingers.  Tap  the  edge  of  the  pot  on  a  solid 
surface  The  rootball  should  fall  into  your  hand.  See  Figure  1.3. 

Peat  pots  can  be  planted  with  the  plant.  See  Figure  1.4.  The  top  rim 
should  be  removed  down  to  the  soil  line.  Be  sure  the  pot  is  buried 
completely.  Any  part  sticking  out  will  act  like  a  wick  drawing  moisture 
away  from  the  rootball. 

All  plants  should  be  moist  before  planting.  Never  plant  a  dry  plant. 
The  plant  will  come  out  of  the  containe*-  more  easily  and  will  get 
established  more  quickly. 

Use  a  trowel  to  dig  a  hole  slightly  larger  than  the  rootball.  The  plant 
should  be  planted  no  deeper  than  it  was  in  the  container  See  Figure 
1 .5.  Gently  push  soil  up  around  the  rootball.  Tamp  the  soil  with  the 
end  of  the  trowel  or  your  hand  to  remove  air  pockets.  Water  the 
plants  thoroughly. 


Figure  1 .4  -  Plants  in  Peat  Pots       Figure  1 .5  -  Planting 


Mulches 

Mulches  are  used  to  conserve  moisture,  keep  weeds  down,  modify 
temperatures,  and  cut  down  on  weeding  and  cultivation.  Mulches 
should  be  two  to  four  Inches  thick  to  be  effective.  Possible  types  of 
mulches  are  shredded  bark;  old  sawdust;  pebbles;  sphagnum  moss; 
leaf  mold;  rotted  manure;  compost;  and  rice,  almond,  or  cocoa  bean 
hulls. 

Some  mulches  help  improve  the  soil  over  time.  Some  add  nutrients 
or  can  alter  pH.  Nitrogen  must  be  added  to  compensate  for  that  used 
in  the  breaking  down  of  the  mulch  by  microorganisms.  Some 
commercial  mulches  are  nitrogen-fortified.  A  mulch  should  be  weed 
and  seed  free.  When  mulching  ground  covers,  apply  the  mulch  after 
the  ground  freezes  to  keep  it  frozen.  Repeated  freezing  and  thawing 
heaves  plants  out  of  the  ground  which  kills  them. 

Summary 

Following  the  proper  procedures  in  soil  preparation  is  the  first  step  in 
a  successful,  bedding  plant  design.  After  determining  the  types  of 
plants  and  the  spacing  they  need,  transplanting  properly  is  essential. 
When  the  bed  is  planted,  mulch  will  add  the  finishing  touch. 
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Lesson  2: 


After  bedding  plants  or  ground  covers  are  planted,  the  hardest  work 
is  finished.  However,  not  all  work  is  completed.  The  plants  must  be 
maintained  throughout  the  growing  season  in  order  for  them  to  look 
their  best.  The  maintenance  practices  are  watering,  fertilizing,  pruning, 
grooming,  and  weed  control. 

Water  Requirements 

Bedding  plants  and  ground  covers  need  a  constant  supply  of  water 
after  being  .  'anted.  The  soil  should  not  be  soggy,  but  plants 
should  also  tri  show  signs  of  wilt  before  watering.  Some  plants,  like 
portulaca,  like  to  be  in  dry  conditions;  while  others,  such  as  coleus, 
like  wet  conditions.  On  the  average,  bedding  plants  like  to  have 
regular  watering.  This  helps  keep  the  plants  in  bloom. 

Once  bedding  plants  and  ground  covers  are  established,  their  water 
requirements  should  be  less  frequent.  It  is  always  best  to  test  the  soil 
with  one's  hand  to  determine  if  the  plants  need  water.  Fingers  should 
be  placed  an  inch  below  the  soil  surface.  If  the  ground  is  dry,  the 
plants  probably  need  water. 

When  watering;  it  is  best  to  water  deeply  and  thoroughly  less 
frequently;  than  light,  frequent  watering.  Deep  watering  promotes  a 
larger,  deeper  root  system;  thus,  the  plants  need  less  attention.  A 
^^llow  root  system  requires  extra  irrigation  and  allows  weeds  to  grow. 

Follow  the  cultural  requirements  of  the  plants  in  order  to  determine 
whether  they  are  water-loving  plants,  or  whether  they  like  a  dryer 
environment. 

It  is  best  to  water  in  early  morning  before  the  sun  is  high  in  the  sky. 
Try  not  to  water  in  late  evening  when  the  foliage  will  stay  wet  during 
the  night.  This  can  promo  te  favorable  conditions  for  disease 
organisms.  Also,  try  to  keep  the  foliage  dry.  Wet  foliage  can  cause 
diseases  and  the  weight  of  the  water  can  knock  some  plants  over.  A 
sprinkler  system,  soaker  hose,  or  a  hand  held  hose  with  a  breaker  arm 
and  nozzle,  are  all  ways  to  water. 
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Fertilizer  Requirements 

Bedding  plants  are  not  heavy  feeders.  If  the  planting  soil  is  prepared 
well  with  fertilizer,  bedding  plants  wHI  need  possilsly  only  one  or  two 
additional  feedings.  Once  a  month  will  suffice.  Use  a  complete 
fertilizer  (one  containing  nitrogen,  phosphorous,  and  potassium)  with 
either  a  M-1  or  1-2-1  ratio.  A  5-10-5  is  commonly  used.  The  fertilizer 
label  should  be  followed  for  the  amount.  This  is  usually  two  to  three 
pounds  per  100  square  feet.  Sprinlde  the  fertilizer  on  the  ground, 
scratch  It  in,  '.hen  water  it  well.  If  a  mulch  is  used,  sprinlde  the  fertilizer 
on  the  mulch  and  water  in. 

A  liquid  fertilizer  can  be  used  for  smaller  plantings  and  applied  monthly 
or  dHuted  arxl  used  bi-monthly. 

A  soil  test  will  determine  If  ground  covers  need  to  be  fertilized.  A 
general  rule  would  be  to  use  three  pounds  of  a  commercial  fertilizer 
such  as  5-1 0-5  per  100  square  feet  as  an  annual  sph^g  application. 
FertHizer  should  be  appl''xj  in  early  spring  before  growth  starts.  Some 
plants  become  leggy  in  fertile  soils.  Checl<  the  cultural  requirements 
of  the  plant  before  fertilizing. 

Pruning  and  Grooming 

Some  ground  covers  need  annual  trimming  to  rejuvenate  new  growth. 
There  is  no  set  schedule  for  trimming  or  pruning.  When  the  ground 
cover  starts  to  look  dull,  or  when  it  is  building  up  thatch,  is  a  good 
time  to  prune.  Early  spring  before  growth  starts  is  the  best  time.  A 
lawn  mower  can  be  used  if  mowing  height  is  set  at  about  four  to  six 
inches.  A  bag  should  be  used  to  catch  clippings.  Enonymus.  phlox 
and  ajuga  can  be  pruned  this  way.  It  Is  fast  and  labor-saving.  Some 
areas  where  a  mower  will  not  woric  can  be  trimmed  by  using  a  string 
trimmer  (weed-eater).  It  is  important  to  l<eep  the  trimmer  at  an  even 
height  from  the  ground  over  the  entire  area.  This  method  is  good  for 
steep  slopes. 

Some  plants  benefit  more  from  hand  pruning.  Use  pruning  shears  or 
hand  shears.   Some  plants  Uke  Ajuga  reptans  need  to  have  th^ir 
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Figure  2.1  -  "Dead-Heading" 


blooms  removed.  This  can  be 
done  by  a  mower  and  bag. 

Bedding  plants  need  to  have  spent 
blooms  removed,  which  is  called 
"dead-heading",  about  once  a 
week.  See  Figure  2.1.  This  helps 
the  plants  to  look  better  and 
promotes  longer  blooming  time. 
After  an  annual  blooms,  if  It  is 
allowed  to  go  to  seed,  the 
blooming  process  is  slowed  down. 
The  seeding  triggers  a  message  to 
the  plant  that  its  life  cycle  is 
coming  to  an  end;  therefore,  it 
slows  blooming. 


Some  plants  respond  well  to  pinching  when  transplanted.  The  terminal 
bud  is  removed  to  promote  lateral  growth.  See  Figure  2.2.  This 
promotes  a  bushier  plant  with  more  stems  to  bear  flowers. 

Some  plants  require  staking.  See  Figure  2.3.  This  keeps  the  tall  plants 
growing  upright,  safe  from  wind  and  rain  damage. 


Figure  2.3  -  Staking 


Figure  2.2  -  Pinching 


Most  ornamental  grasses 
should  not  be  cut  back 
until  spring  (March). 
Keeping  the  leaves  intact 
during  the  winter  helps  Its 
cold-hardiness.  Check 
the  cultural  requirements 
of  each  plant  for  its 
specific  needs. 

Summary 

It  Is  often  thought  that 
once  bedding  plants  and 
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ground  covers  are  planted,  the 
work  is  over  and  the  maintenance 
of  a  flower  bed  takes  care  of  Itself. 
Landscapers  will  find  many 
benefits  if  they  take  time  to  follow 
through  with  maintenance 
practices  of  watering,  fertilizing, 
pruning,  and  grooming. 
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1  he  oldest  and  most  common  plant  used  in  landscaping  is  turfgrass. 

One  reason  for  this  is  that  turfgrass  gives  an  attractive  appearance  if 
it  is  well-kept. 

About  1 500  different  kinds  of  grasses  grow  in  the  United  States.  Some 
of  the  many  species  in  the  grass  family  are  com,  bamboo»  sugar  cane, 
range  grass,  pasture  grass,  and  turfgrass.  Of  these  1500, 
approximately  225  grow  in  Missouri.  Only  40  types  of  grasses  are 
cultivated  especially  for  turfgrass;  each  with  its  own  adaptations.  In 
Missouri  there  are  six  major  turfgrasses  that  homeowners  and 
managers  of  recreational  areas  use. 

Figure  1.1  -  Bunching  Growth   Growth  Habits 
Habit 

Grasses  have  two  basic  growth 
habits,  bunching  and  spreading. 
Bunching  grasses  reproduce  only 
tillers  as  Hlustrated  in  Figure  1.1. 
Several  new  tBIers  are  produced  at 
the  plant  crown,  but  since  there  is 
no  horizontal  growth  the  plants 
remain  attached  as  a  bunch  or 
clump  of  grass.  Spreading 
grasse<%,  as  illustrated  in  Figure 
1 .2»  reproduce  either  by  rhizomes 
and/or  stolons.  Rhizomes  are 
stems  that  grow  horizontally  just  below  the  soil  surface;  whereas, 
stolons  are  stems  that  grow  horizontally  just  atx^ve  the  soil.  Both 
rhizomes  and  stolons  have  the  ability  to  creep  six  inches  to  three  feet 
in  a  single  growing  season.  Rhizomes  and  stolons  also  produce  new 
shoots  as  they  travel  along  or  under  the  ground. 

Cool-Season  vs.  Warm-Season 

Turfgrass,  as  well  as  other  plants,  grows  best  under  Ideal  conditions. 
Some  turfgrasses  are  adapted  for  hot,  dry  weather  while  others  require 
cooler  temperatures  for  optimum  growth. 
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Figure  1.2  -  Spreading  Growth  Turfgrasses  are  divided  into  two 
l^at>it  major  groups:  warm-season  and 

cool-season.  The  United  States  is 
divided  into  two  major  regions. 
See  Figure  1 .3.  The  border  where 
these  two  regions  meet  is  called 
the  transition  zone.  Both  warm- 
season  and  cool-season  grasses 
can  grow  in  this  transition  zone, 
where  temperatures  do  not  reach 
extremes.  Missouri  is  located  in 
the  transition  zone.  Tlie  six  major 
turfgrasses  grown  in  Missouri  are 
either  warm-season  or  cool- 
season  turfgrasses. 

Cool-season  turfgrasses  grow  best  with  daytime  temperatures  between 
60-75* F.  They  are  the  first  to  green  in  early  spring.  During  hot.  dry 
summers,  cool-season  turfgrasses  will  slow  their  growth,  wilt,  arxJ 


Figure  1.3  -  Regions  of  Grass  Adaptations 


stolon 
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eventually  become  brown  and  dormant.  Some  plants  may  die  during 
extended  periods  of  summer  drought.High  temperatures  may  result  in 
thinned  lawns.  As  cooler  temperatures  anive  with  autumn,  lawns  that 
have  survived  the  summer  wHI  Initiate  new  growth  in  the  form  of  tillers 
and  secondary  shoots.  This  spurt  of  growth  In  the  fall  is  vital  in  order 
that  lawns  may  recover  and  regain  their  density  before  winter  arrives. 

Warm-season  turfgrasses  grow  best  with  daytime  temperatures 
between  80-95"  F.  They  begin  to  green  four  to  six  weeks  after  cool- 
season  turfgrasses.  During  extended  drought,  wann-season  grasses 
may  tum  brown  and  domiant  but  will  have  a  much  greater  chance  of 
surviving  the  summer  drought  than  cod-season  grasses.  After  the  first 
frost  of  autumn,  wamn-season  turfgrasses  will  turn  straw-colored  and 
t)ecome  dormant  until  wamner  temperatures  of  late  spring.  See  Figure 
1.4. 

In  general,  warm-season  turfgrasses  are  more  aggressive;  growing 
more  vigorously  in  warmer  weather;  than  cod-season  grasses. 

Advantages  and  Disadvantages  of  Turfgrasses 

The  adaptability  of  a  grass  will  detemiine  how  and  where  it  will  be 
used  to  provide  a  functional  turf.  Of  the  six  major  turfgrasses  grown 
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In  Missouri,  four  are  cod-season  and  two  are  warm-season.  Table  1.1 
lists  the  turfgrasses.  Each  of  these  turfgrasses  has  advantages  and 
disadvantages. 

Table  1.1  •  Missouri  Turfgrasses  _™  

Warm-Season  Turfgrasses       Cod-Season  Turforassos 

Bermudagrass  Kentucky  duegrass 

Zoysiagrass  Perennial  ryegrass 

Tall  fescue 

Fine  fescue 


Kentucky  duearass  -  This  is  a  cod-season,  sod-forming  grass  that 
produces  rhizomes.  This  turfgrass  grows  best  In  sunny  areas.  If 
grown  In  favorade  soli  condittons,  Kentucky  duegrass  can  be  very 
aggressive.  It  can  even  sun/ive  severe  winters.  Spreading  rhizomes 
will  help  the  turf  recover  from  wear  or  Injury.  In  addition,  Kentucky 
duegrass  will  estadish  a  lawn  from  seed.  As  is  typical  of  most  cod- 
season  grasses,  Kentucky  duegrass  will  become  dormant  during  hot, 
dry  summers.  Therefore.  It  should  receive  supplemental  inlgation  to 
keep  It  growing  actively  during  the  entire  summer.  Kentucky  duegrass 
is  moderately  susceptide  to  insects  and  diseases.  Most  of  the  cod- 
season  turf  sdd  as  sod  in  Missouri  is  Kentucky  duegrass.  Some 
Kentucky  duegrass  cultivars  include  the  fdlowing. 

1.  Low  maintenance  area  types:  Aquila,  Kendue,  Part<,  Arboretum. 
Common,  Delta,  Delft,  Geary,  Palouse,  Piedmont,  South  Dakota, 
Cougar,  Newport,  and  Prato. 

2.  Medium  to  high  maintenance  area  types;  Bristd,  Princeton, 
Edipse.  Challenger.  America.  Rugby.  Sydsport.  Oassic.  and 
Synthia. 

3.  Types  with  improved  resistance  to  diseases;  Aspen,  Addphia, 
Columbia.  Parade,  and  Bristd. 
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Tall  fescue  -  This  cool-season,  bunch  grass  has  recently  been 
improved  and  is  now  widely  accepted  as  an  attractive,  drought- 
tolerant,  lawn  grass.  Tail  fescue  grows  best  in  full  un,  but  also 
performs  well  in  moderate  shade.  Tall  fescue  has  a  deep,  root  system 
that  helps  it  survive  summer  drought.  It  also  has  fewer  disease  and 
insect  problems  than  other  cool-season  grasses.  It  has  good 
resistance  to  traffic,  but  will  tend  to  result  in  a  clumpy  turf  when 
excessive  wear  causes  a  thinning  of  turf  cover.  In  high-traffic 
situations,  such  as  atNetic  fields,  tall  fescue  should  be  seeded  with  a 
mixture  of  Kentuci<y  bluegrass.  In  Missouri,  tall  fescue  can  be 
estattlished  from  seed  or  purchased  as  sod.  Some  tall  fescue  cultivars 
iociude  the  following. 

1.  Forage  types;  Fawn,  Alta,  Kenhy,  Goar,  and  K-31  (use  only  K-31 
for  lawns). 

2.  Turf -types  with  good  quality;  Arid,  Jaguar,  Apache,  Bonanza,  Rebel 
II,  Mustang,  Adventure,  Olympic,  Finelawn,  Hounddog,  5GL,  and 
Trident. 

Fine  fescue  -  This  is  a  general  category  of  cool-season  grasses  that 
includes  hard  fescue,  creeping  red  fescue,  and  chewing  fescue.  Fine 
fescues  are  particularly  noted  for  their  very  narrow  leaf  blade  and 
excellent  shade  tolerance.  Creeping  red  fescue  prodtjces  rhizomes, 
while  iiard  rid  chewing  fescue  are  buncn  grasses.  F\m  fescues  liave 
a  low  fertility  requirement  and  can  withstand  moderate  soil,  and  drying 
in  shady  conditions.  They  are  sensitive  to  some  pesticides  and  not 
very  resistant  to  diseases  and  insects.  Fine  fescues  have  poor,  wear- 
tolerance.  Red  fescue  and  hard  fescue  are  generally  mixed  with 
Kentucl<y  bluegrass  and  perennial  ryegrass  when  used  in  full  sun 
areas.  Of  ail  the  fine  fescues;  hard  fescue  is  preferred  in  Missouri 
because  of  its  superior  heat,  drought,  and  disease  resistance.  Some 
fine  fescue  cultivars  include  these  improved  disease-resistance  types; 
Aurora,  Reliant,  Scaldis,  Flyer,  Dawson,  Banner,  Highlight,  Jamestown, 
Kol<et,  and  Shadow. 

Perennial  ryegrass  -  This  cod-season,  bunch  grass  performs  extremely 
well  during  spring  and  fall  in  Missouri;  but  has  some  difficulty  tolerating 
the  heat,  drought,  and  disease  pressure  associated  with  summer. 
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Perennial  ryeg  ass  germinates  rapidly,  is  a  very  competitive  seedling 
turf,  and  is  extremely  trafRc-toierant  once  established.  These  attributes 
have  made  It  a  favorite  choice  for  repairing  heavy  use  areas,  such  as 
atNetic  fields.  Perennial  ryegrass  has  a  moderate  degree  of  resistance 
to  disease  and  Insects.  Dormant,  warm-season  grasses  can  be  over- 
seeded  with  perennial  ryegrass  to  provide  green  color  and  a  more 
functional  turf  during  the  cooler  periods  of  the  year.  Some  perennial 
ryegrass  cultivars  include  these  improved  summer-performance  types: 
Allaire,  Birdie  II,  Gator,  Manhatton  II,  Patriot,  Ranger,  Repeli,  Rodeo, 
SR-4000,  SR-4100.  and  Tara. 

Bermudagra^s  -  This  is  a  wamn-season,  spreading  grass  that  produces 
both  rhizomes  and  stolons.  It  has  a  deep,  root  system  and  grows  well 
from  mid-May  through  mid-September.  Bermudagrass  grows  excep- 
tionally well  in  full  sun  and  will  not  tolerate  even  slight  shade.  It  is 
extremely  aggressive  and  recovers  well  when  damaged.  Two  major 
disadvantages  o'  Bermudagrass  are  its  susceptibility  to  winter  kill  and 
over  aggressiveness  causing  contamination  of  flower  beds  ar>d 
gardens.  Improved  cultivars  of  Bemnudagrass  are  propagated 
vegetatlvely  by  either  sprigging,  sodding,  or  plugging.  Some 
Bermudagrass  cultivars  include  these  types  devJoped  for  transition 
zone;  Midiron  and  Vamont  have  improved  winter  tolerance,  while 
Tufcoate  and  Tifway  are  used  only  in  southern  Missouri. 

Zovsia  grass  -  This  is  also  a  warm-season,  sod-formlng,  grass  that 
produces  both  rhizomes  and  stolons.  It  is  nrK>re  winter-tolerant  than 
Bermudagrass  but  is  less  aggressive.  Zoysia  has  better  shade 
tolerance  than  Bermudagrass  as  well.  Zoysia  is  slow  to  establish  itself 
and  will  grow  in  most  soil  types.  When  property  cared  for,  zoysia 
provides  a  very  dense  lawn  that  requires  less  nitrogen,  mowing,  weed 
control,  and  irrigation  than  most  other  turigrasses  used  in  Missouri. 
Zoysia  tends  to  build  thatch,  especially  when  higher  nitrogen  rates  are 
used  to  promote  a  deeper  green  color.  Meyer  is  the  only  zoysia 
cultivar  used  in  M  ...ouri. 

TatDle  1.2  compares  the  different  turfgrasses  grown  in  Missouri. 
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Table  1.2  -  Lawn  Grass  Comparison 


pATAnnlAl 

ryegrass 

Tall  fescLis 

Fine  fescue 

Kantucky  Bluegrass 

High  Temperature 

O 

1 

1 

c 

3 

W 

6 

4 

urouyni  i  uii^rai  iwt? 

1 

o 

£ 

3 

5 

4 

Cold  Tolerance 

6 

5 

4 

3 

2 

1 

Shade  Tolerance 

6 

5 

3 

2 

1 

4 

Establishment  Time 

1 

6 

2 

3 

4 

5 

Wear  Tolerance 

2 

1 

4 

3 

6 

5 

*1  =  most  desirable 

6  ^  least  desirable 

Summary 

Although  there  are  many  kinds  of  turfgrasses,  only  six  major  types  are 
grown  in  Missouri.  These  include  Kentucky  bluegrass,  tall  and  fine 
fescue,  perennial  ryegrass,  Bermudagrass.  and  zoysia  grass. 

Vurfgrasses  are  grouped  according  to  their  growth  habits.  Grasses 
form  as  bunch  type  or  sod-forming  type,  depending  on  whether  they 
produce  rhizomes,  stolons,  or  tillers.  Turfgrasses  are  also  categorized 
as  warm-season  or  cool-season  depending  on  the  optimum  season  for 
growth.  All  turfgrasses  have  distinguishing  characteristics.  All  three 
factors;  propagation,  temperature  preference,  advantages  and 
disadvantages;  should  be  considered  when  establishing,  maintaining, 
or  renovating  a  lawn  or  recreational  turf  area. 
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Turfgrass  is  established  by  following  the  steps  in  a  particular  process. 

in  order  to  introduce  turfgrass  to  a  new  area.  Turfgrass  establishment 
brings  beauty  to  any  larxlscape.  When  preparing  an  area  for  turf,  it  Is 
extrennely  important  not  to  hurry  the  process.  A  mistalce  made  at  this 
time  wfli  be  evident  later,  and  wHI  result  In  extra  time  and  labor.  A 
beautiful,  successful  turf  Is  dependent  upon  many  factors,  including 
initial  soil  preparation. 

Preparation  of  the  Site  for  Installation 

There  are  a  number  of  steps  to  follow  when  preparing  a  site  for  turf 
installation.  All  steps  nnay  not  be  required,  depending  upon  the  site 
itseif.  These  steps  include  a  soil  test;  soil  preparation,  including 
estatMishment  of  a  rough  grade;  addition  of  lime,  fertilizers,  and  soil 
amendments;  and  final  grade. 

Soil  test  -  A  soil  test  is  an  important  step  in  the  turf  establishment 
process.  It  determines  the  iimo  and  fertilizer  needed  to  ensure 
successful  turfgrass  establishment  and  future  growth.  The  soil  test  will 
also  indicate  the  pH  of  the  soil.  A  soil  test  and  sample  bags  may  be 
obtained  from  your  area  e)ctension  office.  Soil  tests  should  be  taken 
two  months  prior  to  the  planting  date  to  allow  enough  time  to  receive 
the  test  results. 

Soil  Preparation  -  Preparation  of  the  soil  is  the  next  step.  Proper 
attention  to  grading  will  result  in  good  surface  drainage.  This  is 
accomplished  by  pushing  aside  the  topsoil  during  the  rough  grading 
and  replacing  it  later  during  the  final  grading.  Remove  all  debris;  such 
as  large  stones,  tree  roots,  and  discarded  construction  materials.  This 
debris  could  interfere  with  turfgrass  root  growth  and  water  movement 
through  the  soil.  Till  the  subsoil. 

Adding  lime,  fertilizers  and  soil  amendments  -  Next,  apply  necessary 
lime,  fertilizers,  and  soil  amendments.  A  soil  test  will  indicate  the 
amertdments  or  organic  matter  required.  Fresh  organic  matter  such 
as;  manure,  straw,  or  fresh  sawdust;  is  not  usually  recommended 
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because  it  wfli  cause  a  temporary  nitrogen  imbalance.  Peat  moss  or 
compost  are  recommended.  Organic  matter  should  be  worked  into 
the  top  two  to  four  inches  of  sol  before  adding  the  starter  fertilizer. 

Apply  the  recommended  lime,  phosphorus,  and  potassium  according 
to  the  sol  sample  test  results.  ThorougNy  till  the  lime  and  fertllzer 
msiarlals  Into  the  four  to  six  inches  of  the  sol  surface.  A  starter 
fertttizer  ct\n  also  be  used  immediately  prior  to  seeding.  Starter 
fertlizer  should  have  a  1:2:1  ratio. 

Final  Grade  •  After  the  addition  of  lime,  fertilizers,  and  amendments; 
the  next  step  is  the  final  grade.  A  proper  final  grade  will  be  firm 
enough  to  prevent  ruts  created  by  equipment.  The  soil  surface  should 
be  loose  and  cmmbly  so  that  seed  can  be  easily  raked  Into  the  surface 
at  least  one-fourth  inch  in  depth.  Once  these  steps  have  been 
properly  jllowed;  the  site  is  ready  to  be  installed  with  the  turf  by 
seeding,  sodding,  plugging,  or  sprigging. 

Installation  of  Turf 

There  are  four  different  ways  to  install  turfgrass:  seeding,  sodding, 
plugging,  and  sprigging.  Seeding  has  the  advantage  of  offering  many 
more  species  and  varieties  to  choose  from.  Seeding  Is  also  less 
expensive  than  other  methods  of  turf  installatk>n.  However,  the  large 
amount  of  time  required  for  seed  to  germinate  and  become  well-rooted 
is  1  disadvantage.  Seeding  of  cod-season  grasses  should  be  done  In 
early  fall  or  early  spring,  because  of  the  cooler  temperatures. 

Seeding  -  In  small  areas,  seed  can  be  sown  by  hand.  For  larger  areas, 
a  fertilizer  spreader  can  be  used.  Spreadors  should  b.^  calibrated  to 
supply  half  the  amount  of  seed  in  one  pass  over  the  area.  Spread  the 
first  group  of  seeds.  Then  spread  the  second  group  of  seeds  over  the 
first  at  a  right  angle  to  the  first  group.  When  seeding  by  hand  try  to 
apply  10  seeds  per  square  inch.  Rake  the  seed,  to  cover  with  one- 
eighth  to  one-fourth  inch  of  soil,  and  roll  with  a  roller.  A  light  layer  of 
straw  is  used  as  a  mulch.  This  will  help  germination,  keep  the  soil 
moist,  and  protect  the  young  seedlings.  The  soil  needs  to  remain 
moist  from  the  surface  to  just  below  the  root  zone.  Use  a  fine  spray 
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to  sprinkle  seeds  three  to  four  times  per  day  urv^B  young  seedlings  are 
established.  As  grass  develops,  inigation  should  be  deeper  and  less 
frequent. 

In  order  to  purchase  seed  for  a  lawn,  the  landscaper  must  select  the 
turfgrass,  know  the  seeding  rate  tor  the  turfgrass  selected,  and  figure 
the  area  of  the  lawn  to  be  seeded.  Once  the  type  of  turfgrass  is 
selected,  the  area  to  be  seeded  needs  be  detemrtined.  It  is  usually 
easier  to  work  with  square  feet  when  calculating  the  seeding  area. 
See  Table  2.1  for  suggested  seeding  rates,  which  are  usually 
expressed  as  pounds  per  lOOn  square  feet.  The  area  times  the  rate  of 
application  will  give  the  number  of  pounds  of  seed  required  to  seed 
the  lawn.  See  the  example  below. 

(A)rea  (R)ate 
6,000  sq.  ft.  X   3  lbs,  of  seed  =  18  lbs.  of  seed 
1,000  sq.  ft. 

The  cost  of  the  seed  can  be  determined  by  multiplying  the  number  of 
pounds  of  seed  times  the  cost  per  pound  of  seed. 

Sodding  -  Sodding  is  the  installation  of  commercially-grown  turf  that 
is  pre-cut  into  strips  with  attached  roots,  rhizomes,  or  stolons.  Choose 
only  high  quality  sod  that  is  actively  growing.  Sod  is  sold  by  the 
square  yard  in  rectangular  strips.  To  lay  sod  ,  start  with  a  straight 
edge  such  as  along  a  driveway  or  sidewalk.  Unro*!  sod  pieces, 
pressing  them  tightly  against  each  other,  but  making  sure  not  to 
overlap  them.  Using  a  sharp  knife,  cut  pieces  to  fit  curves  or  small 
areas.  After  sod  has  been  laid,  roll  with  a  rolling  machine  to  ensure 
good  contact  with  the  soil.  Water  it  thoroughly.  Some  areas  have  a 
tendency  to  dry  out,  so  be  sure  to  spot  water  every  day. 

Sod  has  the  big  advantage  of  providing  an  immediate  turf.  It  will  also 
help  minimize  erosion  on  slopes.  A  disadvantage  of  sod  is  the  cost 
and  amount  of  labor  required. 

Plugging  -  Plugs  are  pre-cut  pieces  of  sod,  usually  one  to  two  inches 
in  diameter  with  one  to  two  inches  of  soil  attached.  Plugs  should  fit 
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tightly  in  prepared  holes  and  be  tamped  finnly  into  place.  Plugs  are 
placed  six  to  twelve  Inches  apart. 


Sorioalna  -  Sprigs  are  pieces  of  torn  turf  usually  containing  a  stolon 
with  roots.  Sprigs  can  be  broadcast  over  an  area  and  covered  lightly 
with  sol;  or  placed  in  rows  six  to  twelve  inches  apart.  One  bushel  of 
sprigs  amounts  to  approxin^tely  one  square  yard  of  sod. 

Inigation  of  new  seedlings,  sod,  plugs,  and  sprigs  is  extremely 
important  to  ensure  successful  installation. 

Time  of  Planting 

The  planting  time  of  turf  is  important.  The  best  time  to  seed  lawns  with 
cool-season  grasses  is  between  August  25  and  October  15.  Lawns 
seeded  within  one  week  of  Labor  Day  are  more  likely  to  fill  in 
completely  by  winter.  Seeding  in  spring  can  be  difficult  because  daily 
watering  is  required.  Watering  will  promote  excessive  weed  growth, 
and  increase  the  chance  of  diseases  in  seedlings.  Cod-season  grass 
sod  can  be  installed  almost  any  time  of  year  except  during  mid-winter 
or  drought  conditions. 

Wami-season  grasses  should  be  planted  between  eariy  May  and  mid- 
July.  Fall  seeding not  recommended  because  there  is  not  sufficient 
time  for  proper  installation  before  cold  weather  arrives.  Warm-season 
sod  can  be  lakl  from  late  March  through  July. 

Seed  Selection 

Seed  should  be  bought  from  a  reliable  source.  It  should  be  healthy, 
have  a  high  germination  percentage,  and  be  weed  and  disease  free. 
In  addition,  the  kind  of  seed  selected  should  be  adapted  for  the  area. 
Seed  size  and  growth  habit  determine  the  amount  of  seed  needed  for 
an  area.  Refer  to  Table  2.1  for  recommended  seeding  rates. 

Seed  can  be  sdd  as  mono  cultures,  mixtures,  and  blends.  Mono 
cultures  contain  only  one  kind  of  grass  seed.  They  produce  a  uniform 
turf  but  are  disease-prone.  Mixtures  are  seeds  of  two  or  more  kinds 


Table  2.1  -  Seeding  Rates 


Pounds  per 

Days  to 

1000  SQ.ft. 

9ennlnatlon 

Kentucky  bluegrass 

1.5-2.5 

6-30 

Perennial  ryegrass 

6-10 

3-7 

Tall  fescue 

6-10 

7-12 

Bermudagrass 

1-2 

7^ 

Fine  fescue 

4-6 

5-10 

(species)  of  grasses.  A  weakness  in  one  grass  will  be  compensated 
for  by  the  strength  of  another  kind  of  grass  in  a  mixture.  Blends  are 
one  kind  of  grass  composed  of  many  cultivars. 

A  label  on  a  seed  package  provides  a  lot  of  infomiatkxi.  Percentages 
of  grass  seed  represent  the  percentage  of  seed  by  weight  of  contents. 
Germination  percentages  are  the  percentage  of  seeds  that  will 
germinate  in  proper  conditions.  There  are  other  materials  in  the 
package  besides  seeds.  These  other  ingredients  are  listed  on  the  label 


Figure  2.1  •  Seed  Information  Label 


GRASSES 

GERMINATION 

40%     Kentucky  bluegrass 

80% 

39%     Tall  fescue 

85% 

20%     Perennial  ryegrass 

85% 

OTHER  INGREDIENTS 

.02%    Crop  seed 

1 .00%  Inert  matter 

.10%  Weed  seed 

0      Noxious  weeds 
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and  include  biert  matter,  weed  seeds,  noxious  weeds,  and  crop  seeds. 
A  good  mixture  wfll  have  a  low  percentage  of  weed  and  crop  seed,  an 
absence  of  noxious  weeds,  and  a  higli  percentage  rate  of  germination. 
See  Figure  2.1  for  an  example  of  a  seer'  information  label. 

Summary 

The  establishment  of  turfgrass  enhances  any  landscape.  Turf  can  be 
installed  by  seeding,  sodding,  plugging,  or  sprigging.  Before  the 
actual  installation  of  turf,  the  soil  must  be  carefully  prepared.  Each 
procedure  is  different,  but  thorough  and  careful  watering  is  the  vital 
last  step  in  each.  The  timing  for  turf  installation  deperxJs  on  the  grass 
type  and  the  region.  When  seeding.  It  is  important  to  choose  the  seed 
according  to  the  type  of  turf  desired.  Always  buy  good  quality  seed, 
sod,  plugs,  or  sprigs.  The  lat>el  of  a  seed  package  contains 
information  that  wNI  aid  in  the  purchase  of  good  quality  seed. 
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G06700     Bluegrass  and  Fescue  Lawns:  Estatslishment 
G06705     Bluegrass  and  Fescue  Lawns:  Maintenance  Calendar 


Lesson  3:  Turf  Maintenance 


Figure  3.1  -  A  Sample  Fertilizer  L^bel 

USA  reg.  000-0000 
l-AWN  FERTIUZER  25-4-7 
GUARANTEED  ANALYSIS 

TOTAL  NITROGEN  (N)  15% 

3%  WATER-INSOLUBLE  -  SLOW  RELEASE  N 
4%  AMMONIACAL  NITROGEN  -  FAST  RELEASE  N 
8%  UREA  NITROGEN  -  FAST  RELEASE  N 

AVAILABLE  PHOSPHERIC  ACID  (PjO^)  6% 

SOLUBLE  POTASH  (K,0)  6% 

Primary  Plant  Nutrient  Sources:  Urea  form.  Urea,  Ammonium 
Phosphate.  Potassium  Nitrate 

Potential  Acidity  750  lbs.  Calcium  Cartxinate  Equivalent  Per  Ton 
Manufactured  by:  Fertilizer  Products  Co.,  Anytown,  USA 


The  way  turfgrass  Is  treated  determines  whether  the  desired  lawn  will 

be  achieved.  Just  as  a  person  needs  to  maintain  a  well-baianced  diet 
to  remain  healthy,  the  turf  must  be  maintained  with  a  weil-balanced 
diet.  Fertilizing,  watering,  and  mowing  are  the  components  of  a  well- 
balanced  turf  diet. 

Fertilizing 

A  complete  fertilizer  containing  nitrogen,  phosphorous,  and  potassium 
is  essential  for  successful  turfgrass  growth.  Using  Nitrogen  is  the  key 
to  good  turf  growth.  It  stimulates  vegetative  growth  and  rich  color  in 
turf.  There  are  two  types  of  nitrogen  fertilizers:  organic  and  inorganic. 
Organic  nitrogen  is  the  natural  form  of  nitrogen.  It  is  slowly  released 
into  the  soil.  Inorganic  nitrogen  is  manufactured  and  available  in  fast- 
acting  and  slow-release  formulas.  Do  not  overapply  fast-acting 
nitrogen  because  it  has  a  tendency  to  burn  the  turf.  A  nitrogen 
deficiency  in  the  soil  can  be  detected  when  the  turf  tu:ns  pale  in  color. 
Another  symptom  of  nitrogen  deficiency  is  slow  growth  rate  during  the 
growing  season. 

Phosphorous  is  another  essential  macronutrient  for  turf  growth. 
Phosphorous  is  necessary  for  stimulating  good  root  growth.  Roots 
can  be  checked  by  pulling  out  a  sample  of  the  grass.  If  a 
phosphorous  deficiency  exists,  roots  will  not  look  white  or  healthy. 
Since  roots  are  the  main  source  of  water  and  nutrient  absorption,  a 
phosphorous-deficient  turf  may  appear  weak. 

Potassium  is  necessary  for  good  plant  growth  as  well.  Potassium 
strengthens  and  protects  turf  against  diseases  and  the  wear  of  foot 
traffic. 

By  state  law,  every  bag  of  fertilizer  must  have  a  printed  label  indicating 
fertilizer  ratio.  A  ratio  of  3-1 -2  is  advised  for  turfgrass.  The  fertilizer 
bag  should  also  list  the  method  of  application  and  any  other  important 
information.  See  Figure  3.1.  The  amount  of  fertilizer  to  apply  to 
turfgrass  depends  upon  temperature,  length  of  the  growing  season, 
amount  of  foot  traffic,  and  amount  of  maintenance  desired. 


Wami-season  grasses  prefer  fertilizers  applied  twice  a  year;  once  in 
early  summer,  and  again  in  mkJsummer.  Cool-season  grasses  should 
be  fertilized  twice  a  year;  September  and  November,  and  additional 
fertilization  c^.n  be  applied  in  spring.  No  more  than  one  pourd  of  fast 
release  nitrogen  should  be  applied  per  1,000  square  feet  at  a  *ime. 

One  option  in  lawn  fertilization  is  to  use  a  "weed  and  feed"  fertilizer. 
This  is  a  type  of  fertilizer  that  fertilizes  the  turf  while  it  helps  control 
weeds. 
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Figure  3.4  -  Applying  Fertilizer  with  a  Drop-type  Spreader 


In  order  to  determine  how  much  fertilizer  wHI  need  tc  be  purchased, 
the  area  to  be  fertlized  needs  to  be  determined  first.  Proportions  are 
used  to  determine  how  much  of  a  product  is  needed  to  bie  applied  at 
a  specific  rate  on  an  area. 

(A) -Area  needs  to  be  detemnlned  first.  It  is  usually  easier  to  work 
with  square  feet. 

(R)-Rate  of  application  should  be  a  given  rate.  This  is  usually 
pounds  per  1 ,000  square  feet. 

(N)-Nutrient  analysis  will  give  i^e  percentage  of  the  specific 
ingredient  to  work  with.  This  is  represented  as  pounds  of  active 
ingredient  per  100  pounds  of  fertilizer. 

Example: 

(A)rea  (R)ate       (N)utrient  analysis 

4.000  sq.  ft.  X    1  lb.  Nitrogen  x  100  lbs,  fert.  =  27  lbs.  of  fert. 
1,000  sq.ft.      15  lbs.  of  N 

Cost:    27  lbs.  of  fertilizer  x  cost  per  pound  =  cost 


Figure  3.2  -  Broadcasting  by  Figure  3.3  -  Applying  Liquid-Feed 
Hand  Fertilizer 


Fertilizer  can  be  applied  by  hand  broadcasting,  liquid  feeding,  or  by  a 
fertilizer  spreader.  Broadcasting  by  hand  is  recommended  for  use  of 
solid,  organic  fertilizers  In  small  areas.  See  Figure  3.2.  When 
broadcasting,  split  the  amount  of  fertilizer  to  be  used  into  two  equal 
amounts.  Broadcast  one  amount  over  the  total  area  and  then 
broadcast  the  other  amount  on  top  of  the  first  at  right  angles,  forming 
a  grkJ  pattem.  A  hose  end  proportioner  or  pressurized  tank  is  needed 
for  the  spray,  liquM-feed  fertilizer.  See  Figure  3.3. 

There  are  two  types  of  fertilizer  spreaders:  broadcaster  and  drop-type. 
Mistakes  can  be  easily  made  when  applying  fertilizer  with  a  spreader, 
so  care  must  be  taken.  One  method,  which  uses  a  drop-type  spreader, 
is  to  apply  two  rows  of  fertilizer  at  each  end  of  the  area:  then  fill  in  the 
rest  of  the  area.  Place  the  hopper  wheel  just  Inside  the  previous  row 
to  allow  even  coverage.  See  Figure  3.4.  AvoM  making  hairpin  turns. 
At  the  end  of  a  row,  turn  off  the  spreader,  reposition  it  for  the  next  row. 
and  turn  it  on  while  starting  to  push  it.  When  using  a  broadcast 
spreader,  spread  half  of  the  fertilizer  across  the  entire  yard;  then  apjr'y 
the  second  half  perpendicular  to  the  direction  of  the  first  half.  Do  not 
assume  that  the  dissolved  fertilizer  will  spread  evenly  over  the  area. 
See  Figure  3.5.  If  an  area  or  strip  of  turf  is  missed  while  fertilizing,  this 
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Figure  3.5  -  Applying  Fertiiizer  with  a  Broadcast  Spreader 


turf  will  have  a  lighter  green  color  than  the  rest  of  the  turf.  Be  sure  to 
close  the  spreader  when  wall<ing  over  areas  that  have  already  been 
fertilized,  since  over-fertilization  can  burn  the  turf,  turning  it  brown  or 
yellow. 

Watering 

Besides  fertilizing,  watering  is  also  necessary  to  promote  actively- 
growing  turf.  For  the  best  growth,  it  is  a  good  practice  to  water  the 
area  thoroughly  after  fertilizing  to  allow  the  fertilizer  to  penetrate  deeply 
into  the  soil.  How  often  to  water  a  turf  depends  upon  the  soil  type, 
grass  type,  temperature,  growing  season,  and  root  growth. 

Infrequent,  light  watering  promotes  root  growth  only  near  the  soil 
surface.  Damage  occurs  during  hot  spells,  when  the  turf  may  not  be 
watered  for  a  few  days,  burning  the  roots.  During  pealc  growth,  hot 
weather,  or  high  winds,  it  is  important  to  water  more  frequently. 
During  dormant  periods  or  cooler  temperatures,  water  the  turf  less 
often.  If  the  turf  is  allowed  to  brown  between  infrequent  waterings,  it 
will  tal<e  some  time  for  the  turf  to  return  to  health. 

There  are  several  ways  to  determine  when  turf  needs  water.  If  the 
grass  appears  wilted  or  If  footprints  remain  on  the  turf,  it  needs  to  be 
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Figure  3.6  -  Container  Test  for  Sprinlder 


watered.  A  good  way  to  detennine  soil  dryness  is  to  use  a  soil  prot>e, 
screw  driver,  or  shovel  and  dig  downward  six  Inches.  If  the  son  probe 
or  shovel  enters  the  soN  easily,  chances  are  that  the  son  is  sufficiently 
moist.  If  the  soil  is  hard,  dry,  and  cmmWy;  watering  will  be  necessary. 

The  primary  aim  of  watering  is  to  wet  the  entire  root  zone.  Generally, 
an  inch  of  water  will  wet  the  soil  to  a  depth  of  six  inches.  It  is 
important  to  apply  ths  water  uniformly  and  no  faster  than  the  soil  can 
absorb  it.  If  a  period  of  seven  to  ten  days  pass  with  less  than  an  inch 
of  rain,  supplement  by  watering. 

The  container  test  is  an  easy  method  used  to  determine  the  amount 
of  water  a  sprinkler  applies  to  the  turf.  Place  straight-sided  containers 
(old  coffee  cans  wHI  wori<).  in  the  path  of  the  water.  Turn  on  the 
sprinkler  for  one-half  hour  then  measure  the  amount  of  water  that  was 
collected  during  that  time  with  a  mier.  See  Figure  3.6  This  will  give 
an  idea  of  how  long  to  leave  the  sprinkler  on  in  order  to  get  the 
amount  of  water  needed. 

The  kJeal  time  to  water  is  in  the  morning,  when  there  is  less  wind, 
temperatures  are  milder,  and  there  is  sufficient  time  for  the  roots  to 
absorb  the  water.  In  the  afternoon,  higher  temperatures  cause  water 
to  evaporate.  Windy  conditions  result  in  poor  coverage,  blowing  water 
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unevenly.  Midday  watering  extends  the  length  of  lirm  that  leaves  are 
wet  and  will  increase  the  chance  of  water-loving  diseases  infesting  the 
turf.  Evening  watering  is  not  advised  because  leaf  blades  do  not  have 
ample  tinne  to  dry  before  sunset.  At  night,  wet  leaf  blades  invite 
disease.  Atitiaugh  evening  watering  is  not  recommended*  it  is  better 
than  not  watering  at  all.  Tlte  best  recommendation  for  watering  is  to 
water  only  when  ^he  turf  visibly  needs  it. 

Mowing 

Frequency  of  mowing  depends  on  the  growing  season  of  the  turf, 
grass  type,  fertilizer  maintenance,  and  watering.  Mowing  at  the 
recommended  heights  and  times  can  help  prevent  weeds,  disease,  and 
insects. 

It  Is  advised  to  mow  no  more  than  one-third  of  the  leaf  blade.  If  the 
turf  is  long,  do  not  automatically  mow  it  down  to  the  proper  height. 
MOSt  of  the  lea'  surface  which  absorbs  sunlight  and  produces  food 
would  be  cut  off,  causing  undue  stress  to  the  turf.  Also,  heavy 
mowing  will  expose  normally  shaded  areas  of  turf  to  the  sun,  and 
cause  these  areas  to  burn. 


Table  3  1  -  Recommended  Mowing  Heights  of  Missouri  Turfgrasses 


Turfarasses 

Mowina  Heiaht 

Zoysia  grass 

1-2" 

Bermudagrass 

'  '2-V 

Kentucky  Wuegrass 

2-3" 

Red  fescue 

2-3" 

Tall  fescue 

2-3" 

Perennial  ryegrass 

2-3" 

Cool-season  and  warm-season  grasses  are  mowed  when  they  reach 
certain  heights.  These  heights  vary  among  the  different  types  of 
grasses.  (Table  3.1)  Cool-season  grasses  grow  rapidly  in  the  spring 


and  fall  and  should  be  mowed  at  least  once  a  week.  During  dormant, 
summer  growth,  cool-season  grasses  may  require  less  mowing. 
Raising  the  mowing  height  one  inch  will  help  cool-season  grasses 
survive  stressful,  summer  condittons. 

Warm-season  grasses  are  mowed  nx>re  frequently  in  mkisummer, 
when  they  are  growing  at  a  rapM  rate.  Mow  wami-season  grasses 
less  frequently  in  the  spring  and  fall.  Wann-season  grasses  are 
mowed  to  a  low  height  because  of  their  aggressive  horizont?)  growth 
habit. 

The  actual  mowing  height  can  be  determined  by  measuring  from  the 
soil  surface  to  the  top  of  the  blade  with  a  stick.  Adjust  the  mower 
wheels  to  cut  the  grass  at  the  proper  height. 

Some  general  mowing  tips  follow. 

1.  Always  pick  up  sticks,  rocks,  and  other  debris  in  area  to  be 
mowed  to  prevent  personal  injury  or  damage  to  the  mower. 

2.  Cutting  wet  grass  is  not  recommended  because  K  can  spread 
certain  diseases  and  dog  mowers. 

3.  Sharp  turns  can  result  in  uneven  mowing. 

4.  Mowing  patterns  should  be  alternated  to  resist  soil  compaction. 

There  are  two  types  of  mowers:  the  reel  mower  and  the  rotary  mower. 
See  Figure  3.7.  The  reel  mower  cuts  in  a  scissors-like  action;  typically 
using  five  blades;  leaving  a  smooth,  even  cut.  The  reel  mower  will 
only  cut  when  propelled  in  a  fonward  motion.  It  has  no  grass  catcher. 
Reel  mowers  can  be  either  hand  or  power  operated.  The  blades  of  a 
reel  mower  should  be  professionally  sharpened. 

The  rotary  mower  has  one  blade  with  a  knife-like  edge  on  the  outer 
edge  of  a  rotating  Wade.  This  type  of  mower  can  cut  moving  fonward 
or  backward.  It  may  have  a  grass  catcher  as  well.  It  can  cut  high 
grass,  weeds,  and  leaves.  The  rotary  mower  can  withstand  rougher 
treatment  than  the  reel  mower.  The  blades  on  a  rotary  mower  can  be 
sharpened  by  a  professional  or  the  owner. 
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Figure  3.7  -  Types  of  Mowers 


Sumnuiry 

Turf  maintenance  is  important  in  achieving  an  attractive  iawn  and 
enhancing  a  beautiful  landscape.  FertHizing,  watering,  and  mowing  are 
the  most  important  turf  maintenance  tasks  required  for  successful  turf 
management.  FertHity  rates  vary  for  warrrv  and  cool-season  grasses. 
A  3*1  -2  fertilizer  ratio  is  recommended.  Mowing  heights  are  dependent 
on  kind  of  grass  t)eing  cut.  Usually  one-third  of  the  leaf  blade  is 
removed.  Turf  requires  an  inch  of  water  every  seven  to  ten  days. 
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Proper  watering,  mowing,  and  fertilizing  will  help  ensure  healthy  turf. 

If  the  turf  begins  to  deteriorate,  and  proper  maintenance  does  not  help 
to  renew  it;  cultivation  and  renovation  may  be  necessary  to  restore  the 
turf. 

Lawn  Failure 

Improper  care  will  cause  problems  with  turf.  Such  problems  as 
diseases,  insects,  drought,  thatch,  sofl  compaction,  and  weeds  can  be 
remedied  by  either  cultivation  or  renovation.  Cultivation  is  the  removal 
of  thatch  by  mechanical  means,  without  harming  the  turf.  Renovation 
is  turf  improvement  by  replanting  in  thin,  weak  areas;  it  may  include 
cultivation,  but  not  always. 

Thatch 

Thatch  can  be  a  problem  in  many  turf  areas,  particularly  those  with 
vigorously  creeping  grasses.  Thatch  is  a  layer  of  decomposing  grass, 
stems,  crowns,  and  roots  found  between  the  grass  blades  and  the  soli. 
See  Figure  4.1.  The  accumulation  of  thatch  increases  when  the  rate 
of  dying  grass  is  higher  than  the  rate  of  decomposition  of  the  dead 
grass  pieces.  There  are  several  causes  of  thatch: 

1 .  Excessive  turf  growth 

2.  Overgrown  turf,  followed  by  severe,  close  mowing 

3.  Fungus  disease 

4.  Prolonged  drought  followed  by  active  growth 

5.  Unfavorat)le  conditions  for  microorganisms  and  earthworms 
that  aid  in  decomposition 

Thatch  Damage 

Numerous  types  of  damage  may  occur  if  thatch  is  not  controlled. 
Some  of  these  are  as  follows. 

1.   Thatch  becomes  a  breeding  place  for  disease-causing  fungi 
and  insects. 
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2,  Prolonged  high  humidity  at  grass  level  encourages  disease 
growth. 

3,  Shallow  roots  form. 

4,  It  causes  retarded  air  and  water  movement  through  the  soi. 

The  heavier  and  thicker 
th.""  thatch,  the  less  water, 
pesticide,  and  fertilizer 
can  penetrate  the  thatch 
layer  and  soak  into  the 
son.  In  additton,  grass 
roots  have  a  tendency  to 
grow  only  in  the  thatch 
later,  causing  a  shallow 
root  system  that  can  be 
especially  harmful  during 
hot  summers  or  times  ol 
drought.  Thatch  can  also 
destroy  the  turf  if  the 
problerri  continues  to  exist 
with  little  or  no  control. 


There  are  various  ways  to  control  thatch.  Some  of  these  are  as 
follows. 

1.  Fertilize  moderately  and  regularly  (but  not  excessively)  to 
maintain  good  growth. 

2.  Mow  regulariy  at  recommended  heights  to  maintain  vigor  and 
to  avokl  shock  to  the  turf  from  close  mowing. 

3.  Deep  irrigate  every  ten  to  fourteen  days  during  drought  to 
promote  deep  root  growth. 

4.  Rake  annually  before  new  growth  starts. 

5.  Practice  coring;  the  removal  of  small,  circular  pieces  of  turf 
and  soil;  to  improve  water  and  fertilizer  penetration 

6.  Top  dress  every  two  to  four  years  with  one-fourth  inch  of  soil 
to  encourage  thatch  decay. 
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To  determine  iiow  thick  the  thatch  layer  is,  cut  out  a  few  sections  of 
turf  for  observation.  When  the  thatch  layer  has  accumulated  to  one- 
half  inch,  the  thatch  should  be  removed.  The  best  time  to  remove 
thatch  by  vertical  mowing  is  when  the  grass  is  actively  growing  and 
can  easily  recover.  When  needed,  warm-season  grass  should  be 
vertlcut  in  mid  summer;  cool-season  grasses  are  dethatched  in 
autumn. 

Small  areas  of  thatch  &n  be  removed  manually  with  a  hand  ralce; 
however,  dethatching  equipment  is  recommended  for  large  areas.  A 
dethatching  maChine  uses  revolving  vertical  knh/es  which  cut  through 
thatch,  bringing  it  to  the  surface  to  be  raked  away.  See  Figure  4.2. 
It  is  Important  to  remember  to  adjust  the  knives  on  the  vertteal  mower 
so  that  they  can  penetrate  the  entire  thatch  layer  and  the  top  inch  of 
the  soU.  Figure  4.3  shows  aerified  turf.  Figure  4.4  shows  core 
removers.  Vertical  mowing  is  not  recommended  more  than  once  every 
three  years  because  of  the  long  recovery  time  of  the  turf. 

Other  methods  of  dethatching  are  coring,  spiking,  and  slicing.  Coring, 
or  aerification,  is  the  removal  of  small,  circular  pieces  of  turf  and  soil 
using  hollow  tines  or  spoons.  Spiking  is  the  use  of  solkl  tines  which 
penetrate  the  turf  and  soH  surface.  Slicing  uses  rotating,  flat,  tines  that 
slice  through  the  turf  and  soil.  All  three  metho«is;  coring,  spiking,  and 
slicing;  open  the  turf  and  soil  to  allow  watur  and  nutrients  to  flow 
through  the  thatch  layer  into  the  soil. 

Soil  Compaction 

Soils  become  compacted  when  soil  particles  are  pressed  together. 
This  reduces  the  space  between  the  soil  particles  which  prevents 
water,  air,  and  nutrients  from  passing  through  the  soil.  Oayey  soil  has 
more  of  a  problem  with  compaction  than  light,  sandy  soils.  Heavy  foot 
traffic  contributes  to  the  protrfem  of  compaction. 

Compacted  soils  can  be  mechanically  cuttivated  by  loosening  the  soil 
or  removing  small  cores.  If  the  soil  is  too  compacted  and  aerating 
tods  are  not  able  to  penetrate  the  top  inch  of  soil,  watering  the  day 
before  aerating  is  suggested.  Aerating  'eaves  small  holes  in  the  turf 
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and  son.  These  holes  will  be  filled  In  with  growing  roots.  Top  dressing 
can  be  applied  to  compacted  soils  after  aerating.  Sand  is  the 
preferred  top  dressing  media  since  it  fHls  the  open  core  hole  and  aids 
in  rapkl  drainage. 

Figure  4.2  -  Vertical  Mower  Renovation 

Sometimes  lawns  that  have  been 
drastteally  dethatched:  or  severely 
damaged  from  diseases,  insects, 
or  weeds;  should  be  renovated  to 
restore  the  turf.  Renovation 
means  replanting  the  turf.  It  may 
or  may  not  include  other 
cultlvatton  methods,  depending 
upon  how  severely  the  turf  is 
damaged.  Renovatkxi  should  be 
completed  In  early  spring  or  early 
fall  for  cod-season  grasses.  If  a 
small  section  of  turf  Is  dan^ged,  it 
is  not  necessary  to  remove  all  the  turf.  Replace  the  damaged  section 
with  the  same  type  of  grass  as  the  rest  of  the  area. 

Sometimes  a  grade  change  Is  necessary  on  established  lawns  to  allow 
better  water  runoff.  A  process  of  gradually  changing  the  grade  over 
a  period  of  time  wHI  be  more  successful  than  changing  a  grade  all  at 
once.  To  gradually  change  the  grade,  add  or  remove  a  small  amount 
of  fill  at  a  time.  Add  small  amounts  of  top  soil  or  organic  matter  to 
help  the  grass  grow. 

In  some  situations  it  may  be  desirable  to  kill  all  existing  vegetation. 
Dead  vegetation  should  be  scalped  off  by  close  mowing  before  using 
renovation  equipment.  Verticutters,  dethatching  machines,  can  be 
used  on  the  surface  after  the  grass  has  been  removed.  Next,  use  an 
aerator  to  reduce  soil  compaction  and  to  aid  absorption  of  water, 
air,  and  nutrients.  Top  soil  can  be  added  at  this  lirr.c  ♦o  change  the 
grade.  Rake  the  area  to  achieve  the  final  grade.  Add  lime  and 
nutrients  that  have  been  determined  to  be  deficient  by  a  soil  test. 


Additional  verticutting  at  this  time  will  help  to  mix  the  lime  and  nutrients 
Into  the  soO  surface.  Sow  grass  seed  or  use  sprigs,  plugs  or  sod  to 
reinstall  turf.  Water  appropriately. 

Figure  4.3  -  Aerified  Turf 


Figure  4.4  Core  Removers 
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Summary 

Proper  cultural  practices  help  maintain  lush  and  healthy  turf.  Lack  of 
proper  cultural  practices  can  lead  to  thatch,  sol  compaction,  weeds, 
diseases,  or  insects.  These  damages  can  be  remedied  by  cultivation, 
the  removal  of  thatch;  renovation:  or  a  combination  of  these  metfnxis. 
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There  are  three  main  pests  that  cause  problems  for  turfgrass:  weeds, 
diseases,  and  insects.  All  three  pests  may  occur  in  a  lawn,  usually 
from  improper  cultural  management  practices.  An  actively  growing 
lawn  will  help  prevent  pests  from  establishing  themselves  and 
damaging  the  turf. 

Weed  Identification 

A  weed  is  any  plant  that  is  growing  In  a  spot  where  it  is  not  wanted. 
Weeds  are  categorized  as  grassv  or  broadleaf.  Grassy  weeds  are 
monocots  and  have  parallel  veins  while  broadleaf  weeds  are  dicots 
that  have  a  netted  vein  pattern. 

Craborass  -  Crabgrass, 
the  king  of  grassy  weeds, 
is  a  vigorously  growing 
annual,  thriving  from  late 
May  to  late  autumn,  it 
thrives  with  dose  mowing. 
Control  cannot  be  suc- 
cessful in  one  growing 
season  because  it  pro- 
duces a  great  number  of 
viaUe  seeds.  Crat>grass 
has  p^ie-green  blades, 
usually  two  to  five  inches 
long  and  one-third  inch 
wide.  its  finger-iil<e 
flowers  rise  two  to  six 
inches  high  on  narrow 
stems.  See  Figure  5.1. 

Plantains  -  Plantains  are  low-growing  perennial  weeds  with  basal 
rosette  leaves.  There  are  two  types  of  plantains:  broadleaf  and 


Figure  5.1  -  Crabgrass 
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Figure  5.2  -  Broadleaf  Plantain      Figure  5.3  -  Buckhom  Plantain 


buckhom.  Both  types  germinate  in  spring  and  fall.  The  leaves  of  the 
broadleaf  plantain  are  broad,  simple,  and  egg-shaped.  The  flowers  are 
elongated  spikes  on  the  end  of  an  upright,  leafless  stem.  See  Figure 
5.2.  The  buckhom  plantain  has  long,  narrow,  hairy  leaves,  its  flowers 
are  tight  spikes  on  leafless,  upright  stems.  See  Figure  5.3. 


White   clover   -  White 
Figure  5.4  -  White  Dover  clover  is  a  perennial  weed 


that  has  flat-lying  stems: 
compound  leaves,  wKh 
three  leaflets,  that  have 
white  markings;  and  whKe 
flowers  that  develop  on 
separate,  upright  stems. 
Each  node  that  touches 
soil  will  develop  roots. 
See  Figure  5.4. 

Dandelion  -  Dandelions 
are  low-growing  peren- 
nials with  thick,  fleshy 
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Figure  5.5  -  Dandelion  roots.  Deeply-lobed 

leaves  develop  as  basal 
rosettes.  YeltGW  flowers 
grow  on  single  stalks. 
Dandelions  are  unusual 
because  the  plants  can 
regenerate  from  pieces  of 
root  or  stem.  See  Figure 
5.5. 

Nutsedge  -  Nutsedge  is  a 
low-growing,  grassy, 
perennial  weed.  It  is  light, 
yellow-green  in  color  and 
has  triangular  stems. 
Yellow  flowers  develop  in 
panicle  arrangements. 
Small  growths,  called 
nutlets,  grow  on  the  root£. 
See  Figure  5.6. 

Henbit  -  Henbit  is  an 
annual  that  has  opposite, 
rounded,  hairy,  coarse 
leaves.  Tiny  purple 
trumpet  flowers  grow  out 
of  square  stems.  Roots 
develop  easily  if  nodes 
come  into  contact  with 
the  soil.  See  Figure  5.7. 

Pr9$tr$it9  gpurgg  - 

Prostrate  spurge  is  an 
annual  that  forms  a  mat 
and  thrives  with  close 
mowing.  Opposite  leaves 
are  marked  with  red 
blotches  in  the  centers.  When  the  stems  are  broken,  a  milky  sap 


Figure  5.6  -  Nutsedge 
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Figure  5.7  -  IHenbit         Figure  5.8  -  Prostrate  Spurge 


oozes  out.  See  Figure  5.8. 


Curly  Dock  -  Curly  dock  is  a  perennial  weed  with  a  branched  taproot. 
The  leaves  are  long  and  have  wrinkled  margins.  They  grow  to  form 
rosettes.  Rowers  grow  as  dense  clusters  on  erect  branches.  See 
Figure  5.9. 

Common  Chickweed  -  Common  chickweed  is  a  winter  annual  that  ger- 
minates in  fall  and  grows  in  spring.  Shiny,  round,  opposite  leaves  form 
on  hairy  stems.  Nodes  wHI  take  root  when  they  contact  the  soil. 
Common  chickweed  has  very  small,  white  flowers.  See  Figure  5.10. 


Figure  5.9  -  Curly  Dock  Figure    5.10    -  Common 
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Figure  5.11  -  Wild  Onion  Wid  Onion  -  Wild  onion  Is  a 


perennial,  grassy  weed  with 
hollow  stems  that  grow  one  to 
three  inches  tall.  It  has  a 
characteristic,  strong  odor; 
and  small,  greenish-white 
flowers  that  develop  on  short 
stems  above  aerial  txjitilets. 
WId  onion  reproduces  from 
underground  or  above-ground 
bulbiets.  See  Figure  5.11.  It 
is  difficuit  to  control  becr^use 


its    waxy    stems  inhibit 

herbicides  from  penetrating  the  plant. 
Weed  Control 

Controlling  weeds  can  be  accomplished  in  two  ways;  chemical  and 
nonchemicai. 

Nonchemical  control  -  The  best  means  of  nonchemicai  control  is  good 
cultural  management  practices;  which  include  proper  mowing  heig^  , 
appropriate  fertilizer  -ates,  and  watering.  The  idea  is  to  produce  a 
dense  turf  cane ^py  that  will  compete  and  suppress  weed  growth. 

Chemical  controi  -  Chemical  control  is  a  means  of  Idlling  weeds 
quicldy;  it  Is  not  a  cure.  Chemical  control  should  be  followed  by 
proper  cultural  management  practices  in  order  to  prevent  recurrence 
of  weeds.  Preemergence  herbicides  and  postemergence  hert)lcides. 
which  can  be  selective  or  nonseleclVe  hertiicides,  chemically  eliminate 
weeds.  Preemergence  herbicides  are  applied  to  create  a  banier  in  the 
soil  surface  that  kills  weeds  before  they  germinate.  Post-emfe.gence 
herbicides  are  applied  to  actively  growing  weeds.  Selective  herbicides 
control  specific  weed  types;  either  broadieaf  or  grassy  weeds. 
Nonselective  herbicides  t<ill  all  plants. 
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DiseoM  Identification 

Diseases  can  be  hard  to  identify.  One  of  the  main  reasons.  Is  that 
environmental  conditions  or  improper  cultural  management  practices, 
may  cause  injuries  to  the  turf  that  can  resemble  or  cause  the 
syrnptoms  of  turfgrass  diseases.  To  identify  a  disease,  it  helps  to 
know  the  season  of  the  year  In  whteh  It  occurs.  Listed  below  are  the 
six  most  common  diseases  that  occur  in  Missouri,  and  the  months 
they  are  likely  to  appear. 

Snow  maM  •  Snow  mold  Is  prevalent  in  late  winter  or  eariy  spring.  It 
is  a  cold-tolerant  fungus  that  grows  In  near-freezing  temperatures  a 
attacks  most  cool-season  grasses.  It  first  appears  in  melting  snow 
tan-colored  circles  which  are  a  few  inches  to  a  few  feet  in  diameter. 

Pvthium  bikiht  -  in  July  and  August  pythlum  blight  may  occur  in  newly- 
established  turf  areas,  it  Is  notk^  nfK>8t  often  In  earty  morning;  whUe 
the  dew  is  stil  on  the  ground;  as  cottony,  circular  spots.  Pythium 
blight  thrives  in  wami,  wet,  humM  weather. 

Fairy  rings  -  Fairy  rings  can  be  any  one  of  fifty  fungi  whtoh  attack  turf- 
grass during  the  period  from  AprH  to  November.  It  appears  as  a  ring 
oi  mushrooms  or  puff  balls  with  tali,  dark-green  grass  on  the  diameter 
of  the  rings  or  arcs,  inskie  the  rings  or  arcs,  the  turf  is  light-colored 
or  dead. 

Dollar  spot  •  Doiiar  spot  is  prevalent  beginning  in  May  and  continuing 
through  November,  it  exists  as  small  straw-colored  spots,  three  inches 
to  one  foot  in  diameter,  which  cf  n  fuse  together  to  cover  large  areas. 

Fusarium  blight  -  Fusarium  blight,  or  summer  patch,  is  a  turfgrass 
disease  commonly  found  from  June  to  August.  It  appears  as  light- 
green  patches  that  tum  tan  or  reddish-brown.  Fusarium  blight  ic  in  the 
form  of  rings  or  arcs  of  one  half  inch  to  eight  inches  in  diameter. 


Unit  VIII  -  Turfgrass 


Brown  patch  -  Brown  patch  is  prevalent  from  July  to  August.  It  grows 
In  large,  irregular,  circular  patches  that  are  txown  or  gray.  The  edges 
of  tfie  p£2ches  appear  to  be  water-soaked.  It  especially  attacks  tall 
fescue. 

Disease  Control 

Diseases  of  turfgrasses  can  be  controlled  chemically  or  nonchemteally. 

Nonchemical  control  -  Diseases  can  be  controlled  nonchemically  by 
planting  grasses  with  high  disease  resistance  and  by  using  proper 
cultural  management  practices.  Each  separate  disease  requires  its  own 
special  cultural  control,  since  each  attacks  under  different  cultural 
conditions.  Dethatching,  watering,  fertilizing,  and  mowing  need  to  be 
considered  carefully  when  culturally  controlling  diseases. 

Chemical  control  -  Systemic  or  nonsystemk;  fungicides  are  used  for 
chemical  control  of  turfgrass  diseases.  Systemic  fungicides  are  most 
effective,  but  only  control  certain  fungi.  Nonsystemic  fungk:kJes  are 
used  a!-  preventative  measures  t>efore  the  oiseases  have  a  chance  to 
start. 

insect  Identification  and  Control 

Many  insects  live  in  the  lawn,  but  very  few  damage  the  turf.  In  fact, 
only  two  insects  found  In  Missouri  can  totally  destroy  turf:  white  grubs 
and  sod  wetMorms. 

White  grubs  -  White  grubs  are  the  lan/ae  of  many  different  kinds  of 
beetles.  A  white  grub  appears  as  a  cream-colored  or  white  C-shaped 
worm,  with  three  pairs  of  legs,  a  brown  head,  and  a  dark  spot  on  its 
posterior  end.  Damage  from  white  grubs  will  appear  as  large  brown, 
irregular  patches  of  turf.  A  dead  area  can  easily  be  rolled  back  PS  if 
it  were  a  carpet  exposing  many  damaging  grubs.  If  more  than  seven 
white  gmbs  per  square  foot  appear  in  the  lawn,  it  is  time  to  exert 
control.  Cultural  confol  methods  can  be  combined  with  chemical 
controls  by  dethatching  the  turf,  then  using  a  soil  applied  insectickJe. 
After  applying  the  insecticide,  the  soil  should  be  thoroughly  watered. 


Sod  wflbworma  -  The  sod  webworm  is  only  damaging  when  In  the 
larval  stage.  Adult  sod  webwomis  are  actually  smaH  moths.  Larvae 
feed  at  night,  chewing  off  the  grass  blade  just  above  the  thatch  line. 
Sod  webworms  attack  the  lawn  in  late  spring  or  summer,  leaving  dead 
patches  one  to  two  inches  in  diameter.  Combining  dethatching  with 
chemk^l  controls  wll  help  kli  the  sod  webworms.  InsectteMes  are 
effective  In  controlling  sod  webworms. 

Summary 

Healthy,  well-managed  turfgrass  wBI  develop  very  few  pest  problems. 
Problems  that  do  occur  are  weeds,  diseases,  and  insects.  Many  kinds 
of  weeds  can  Infest  turf:  these  can  be  either  annual  or  perennial, 
grassy  or  broadleaf.  Weeds  are  usually  chemically  controlied.  A 
number  of  turf-damaging  diseases  can  be  identified  by  the  seasons  in 
which  they  appear.  Diseases  are  chemk^ally  controlied  with  systemk; 
or  nonsystemk;  fungteWes.  Two  insects  can  totally  destroy  turf,  white 
grubs  and  sod  webworms.  They  can  be  controlled  by  dethatching  and 
using  chemk^  InsectteMes  together. 
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Homeowners  landscape  their  homes  for  many  reasons.  Landscaping 
increases  the  property  value  of  the  home.  Monetarily,  landscaping 
Increases  the  value  of  the  home  by  about  10-15%.  Landscaping  also 
increases  the  usefulness,  convenience,  comfort,  and  safety  of  the 
home  sun-oundings.  If  a  home  is  landscaped  by  a  skilled  designer,  a 
beautiful,  well-organized  design  will  be  the  result. 

Landscape  design  Is  a  problem  solving  process.  The  solutions 
landscaping  problem  areas  can  be  accomplished  through  three  step^. 
design,  installation,  and  maintenance. 

Landscape  Design 

Landscape  design  is  a  combination  of  art  and  science  that  produces 
a  functional  and  pleasant  environment  for  Ihe  client.  A  sequence  of 
landscape  procedures  ties  all  elements  and  principles  of  design 
together.  A  landscape  designer  is  able  to  plan  and  execute  one  area 
of  a  landscape,  then  shift  attention  to  another  area,  while  still  looking 
at  the  design  as  a  whole. 

Purpose  of  Landscape  Design 

The  landscape  design  is  a  set  of  ideas  put  onto  paper.  It  is  a  written 
form  of  communication  between  the  designer  and  the  client.  Once 
ideas  are  written  and  drawn,  they  may  be  evaluated  and  changed 
according  to  the  client's  desires.  Landscape  designs  are  important 
because  they  show  the  interrelationship  of  one  area  of  a  design  to 
another.  Furthermore,  an  idea  has  less  chance  of  being  forgotten  if  it 
is  written  or  drawn. 

Site,  On-side,  Off-site 

There  are  three  areas  of  concern  when  analyzing  a  potential  tract  to 
be  landscaped:  site,  on-site,  and  off-site.  The  site  is  thv,  area  to  be 
designed,  installed,  and  maintained.  On-site  refers  to  buildings, 
features,  and  vegetation  that  are  already  on  the  land  within  the  client's 
boundaries.  An  example  of  an  on-site  building  or  feature  might  include 
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a  shed,  "arage,  swing  set.  tennis  court,  or  swimming  pool.  Off-site 
refers  ;  .^ny  bulWing.  feature,  or  vegetatton  within  sight  or  sound  of 
the  landscape  site;  these  couM  Include  a  highway.  neari>y  trees, 
woods,  trash  dumpsters,  or  a  commercial  business. 

Factors  for  Preparing  A  Landscape  Design 

The  first  steps  in  the  sequence  of  designing  a  landscape  are  site 
analysis  and  determinatk>n  of  family  needs.  During  a  site  analysis,  the 
terrain  must  be  studied  for  slope  and  elevatton  as  well  as  on-site  and 
off-site  features.  To  obtain  a  thorough  analysis  of  the  site,  walk  off-site 
to  evaluate  it.  Go  Into  buildings  on-site  to  look  out  of  the  doors  and 
windows,  taking  pictures  of  the  various  views. 

Site  Analysis  •  Factors  to  consider  and  include  on  a  site  analysis 
checklist  would  l^e: 

1 .  The  terrain 

2.  Vegetation,  house,  other  buildings,  and  objects  on-site 

3.  Regional  factors  such  as  climate,  uriaan  or  rural  area,  nearness 
to  Industry,  topography,  and  soil  type 

4.  Zoning  regulations 

5.  Location  of  utilities  (water,  electricity,  and  gas) 

6.  Vegetation,  buildings,  and  features  off-site 

7.  Direction  of  the  prevailing  summer  and  winter  winds 

8.  Location  of  North  in  relation  to  site 

9.  Views,  drainage 

When  looking  at  the  terain,  the  slope  should  be  determined.  Slope  is 
the  measurement  of  the  horizontal  length  in  relation  to  the 
measurement  of  rise  or  fall  (vertical  height)  of  the  land.  Slope  can  be 
expressed  as  either  a  ratio  or  percentage.  A  3:1  ratio  means  there  are 
three  feet  of  length  for  every  foot  of  rise.  The  percentages  are 
expressed  dS  the  number  of  feet  of  rise  or  drop  in  100  feet  of  distance. 
See  Figure  1.1. 
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Figure  1.1  •  Measuring  Slope 
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Slope  is  an  important  factor  in  the  design  and  construction  of  a 
landscape.  Any  slope  over  20  percent  would  require  changes  to  the 
land  were  it  to  be  used.  It  is  very  important  t^ecause  of  drainage 
considerations. 

Family  Needs  -  Analysis  of  the  family  needs  must  be  seriously 
considered.  If  the  landscape  design  cannot  fulfill  a  family's  needs,  it 
will  be  of  little  value  to  them.  Factors  to  consider  on  a  checklist  of 
family  needs  should  be: 

1 .  Age.  sex,  and  hobbies  of  each  famHy  member 

2.  Personal  plant  preferences  (likes,  dislikes,  allergies) 

3.  Amount  of  time  available  for  maintenance 

4.  Whether  home  is  a  permanent  or  temporary  resklence 

5.  Location  of  service  areas;  e.g.,  trash,  greenhouse,  or  dog 
kennei 

&   Additions  to  existing  buildings;  decks,  patios,  or  a  swimming 
pool 

Major  Use  Areas 

After  the  evaluations  of  the  site  and  client^s  needs,  the  design  can  be 
separated  into  three  major  use  areas:  public,  private,  and  service.  See 
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Figure  1.2  •  landscape  Slopes  for  Common  Landscape  Applications 


Exampl0 

Percent  of  Stooe 
Allowablci  Ideal 

Lendscape 
Component 

1/2%  to  3%  V2%to2% 

Sitting  areas,  patk>s. 
decks 

KKiFipki'r^t 

1%t0  5%             2%  to  3% 

Lawns 

1%to8%  1%to4% 

Walks 

1%tol1%          1%to  11% 

Oiiveways  and  ramps 

Up  to  33%  10^20% 

Banks  planted  with 
grass 

20^50%               20  to  33% 

Banks  planted  with 
groundoovers  and 
shrubs 

30^%             33%  to  50% 

steps  or  terracing  will 
be  required 
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Figure  1.3  •  Three  Major  Use  Areas 
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Figure  1 .3.  The  public  area  is  the  area  of  the  site  which  can  be  seenby 
the  public  at  all  times.  Generatiy,  the  public  use  area  will  be  arourxJ 
the  front  of  the  house.  The  private  area  is  for  famiy  use.  Usually  the 
private  use  area  wil  be  the  back  yard  or  side  yards  of  the  site.  The 
service  or  utility  area  functions  as  a  trash  area,  compost  pile,  or  place 
for  a  clothesline.  Usually  the  service  use  area  is  in  a  side  yard  or  in  a 
screened  section  of  the  private  area.  A  site  does  not  necessarily 
include  all  of  the  ntajor  use  areas,  nor  is  it  limited  to  one  use  area;  a 
site  may  include  as  nnany  major  use  areas  as  the  client  desires. 

After  the  areas  are  mapped,  circulation  routes  may  be  added. 
Circulation  includes  the  movement  of  people  and  vehicles  on  the  site 
using  driveways,  sidewalks,  walkways,  and  footpaths. 

Zoning  Regulations 

Zoning  regulations  are  very  important  to  conskJer  in  landscape  design, 
particularly  if  any  construction  (e.g.  decks  or  patios)  will  be  planned. 
These  zoning  regulations  are  created  with  safety  in  mind.  Each  city, 
town,  or  indivkiuai  subdivisk>n  will  have  unique,  specific,  zoning 
regulations  which  can  be  found  at  the  local  city  hall. 

Summary 

landscape  design  is  an  art  combined  with  practical  science  tfiat 
produces  a  unified,  working  composition.  Site  and  adjacent  area 
evaluation  akJs  the  designer  in  the  creation  of  the  landscape  design. 
The  design  is  written  and  drawn  on  paper  in  order  to  convey  kieas  and 
present  the  plan  to  a  potential  client  for  conskleration.  When  a  plan 
is  being  consklered,  factors  such  as  site  analysts  and  analysis  of  family 
needs  must  t>e  conskiered.  There  are  three  major  use  areas;  put>iic, 
private,  and  service;  that  can  be  designed.  Also,  zoning  regulations 
must  be  considered  when  designing  a  landscape  plan. 
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A  base  ^nap  is  a  drawing  of  existing  features,  on  the  site  such  as 
buildings  and  vegetation  that  are  plotted  on  graph  paper  and  drawn  to 
scale.  A  base  map  contains  a  lot  of  useful  information.  It  indicates  the 
north  direction  with  an  arrow  as  well  as  provides  accurate  placement 
informatbn  of  existing  vegetation,  buHdings,  and  other  structures. 
Other  information  included  on  a  base  map  might  be  good  and  poor 
adjacent  views,  sunrise  and  sunset  positions,  water  drainage,  or 
location  of  utility  lines  for  gas,  electricity,  telephone,  and  water.  All 
information  will  be  marked  with  measurements  in  terms  of  feet  and 
inches. 

Structure  Locations 

A  rough  draft  is  drawn  while  stepping-off  and  measuring  J!  structures 
for  the  base  map.  The  base  map  is  oriented  to  a  currently,  existing 
line,  such  as  a  road  or  a  mart<ed  boundary.  Measure  the  house  from 
this  existing  road  or  boundary  line.  Step-off  the  circumference  of  the 
entire  house.  Always  remember  to  keep  the  tape  measure  taut  and 
level.  Sight-project  lines  from  the  sides  of  the  house  to  use  as 
baselines.  The  baselines  are  used  at  right  angles  to  mark  off  other 
features.  After  the  h"»use  has  been  drawn  on  the  rough  draft;  measure 
other  existing  buildings,  features,  trees,  shrubs,  flower  beds,  walkways, 
and  driveways;  and  draw  them  in. 

Tools  and  Equipment 

Tools  and  equip.^ent  are  used  by  the  landscape  designer  to  draw  the 
base  map  in  order  to  effectively  present  information  and  convey  design 
ideas  to  the  client.  Landscape  designers  will  use  a  variety  of  tools  and 
equipment  when  drawing  a  base  map.  Primary  materials  used  include 
the  following: 

1,  Various  types  of  pencils  are  needed.  Hardness  or  softness  of 
lead  pencils  determines  line  quality  or  thickness  in  a  drawing. 
Pencil  selection  should  include  a  sharp,  fine  lead,  number  two 
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pencU.  They  are  used  for  sketching  ideas  and  guideline 
layouts. 

2.  Tracing  paper  or  graph  paper  is  used  for  preliminary  thoughts, 
diagrams,  or  even  initial  design  ideas.  11"  x  17'  is  the 
suggested  size. 

3.  Drafting  tape  is  used  to  secure  the  paper  while  drawing. 

4.  Sketch  paper  or  a  pad  is  used  for  original  drawings  done  in 
either  pencH  or  ink. 

5.  An  eraser  is  another  necessary  item. 


Supportive  drawing  equipmt    is  also  needed: 


Figure  2.1  -  T-Square 


1.  A  drawing  table  or  drafting 
board  with  a  squared  surface 
that  aligns  paper  squarely 
and  securely  is  required. 

2.  A  T-square  or  parallel-rule  is 
used  to  draft  lines  that  are 
parallel  to  the  drawing 
board's  squa^'e  edge^ 
producing  horizontal  lines. 
See  Figure  2.1. 

3.  Triangles  are  used  for 
vertical  and  diagonal  lines. 


Figure  2.2  -  Triangles 
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Triangles  come  in  many  sizes;  30,  45,  60,  and  90  degree 
angles.  The  most  common  is  the  30  degree  angle.  See 
Figure  2.2, 

Templates  are  used  to  help  quickly  draw  shapes,  such  as 
circles,  to  represent  trees  or  shrubs.  See  Figure  2.3. 
Lettering  guides  are  horizontal  guidelines  used  for  lettering. 


Figure  2.3  -  Template 
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Scales 

Scale  is  very  important  when  drawing  a  base  map.  The  scale  used  for 
a  base  map  is  the  absolute,  not  the  proportion  scale.  The  absolute 
scale  is  used  to  draw  a  representation  of  the  actual  size  of  a  structure 
jrawn  to  scale.  The  proportion  scale  is  used  to  draw  structures  in 
proportion  to  other  structures.  When  drawing  a  base  map,  use  the 
largest  scale  possible  in  order  to  fill  a  full  sheet  of  graph  paper. 
There  are  three  different  types  of  absolute  scales  that  can  be  used  in 
drawing  a  base  map.  They  are  the  architect's  scale,  the  engineer's 
scale,  and  the  metric  scale.  See  Figure  2.4, 

The  architect's  scale  is  a  foot-long  rule  which  includes  the  following 
eleven  scales:  1/16'':r.  1/8":V.  1/4-1'.  1/2":1\  3/8M'.  3/4-1'.  VA\ 
3/16":r,  3/32M'.  1  1/2":  V.  and  3':1'.  An  architect's  scale  is 
commonly  used  for  construction  drawings.  An  engineer's  scale  is  also 
a  foot-long  rule  which  includes  six  scales  that  are  divided  into  10.  20. 
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Figure  2.4  •  Scales 


Architect 


<4k 


Metric 


Engineer 


30,  40,  50,  or  60  parts  per  inch.  For  example,  in  a  1  /10  scale  one  inch 
on  the  plan  equals  10  feet  on  the  site.  This  scale  is  mainly  used  only 
for  large  landscape  designs.  Recommended  scales  for  most  residential 
work  are  either  IMO'  (engineer's  scale)  or  l/8":l'  (architect's  scale). 
The  metric  scale  is  similar  to  the  engineer's  scale,  except  that  the  scale 
is  given  in  ratios  related  to  meters,  such  as:  1:1000,  1:125,  1:200, 
1:500,  1:175,  and  1:100.  For  example,  1:500  represents  divisions  of 
500  equal  parts  to  one  meter. 

Sumnnary 

A  base  map  shows  the  physical  information  of  a  site  that  is  plotted  and 
scaled.  The  information  on  a  base  map  should  include  boundary  lines, 
existing  plant  material,  buildings,  driveways,  walkways,  and  all  utility 
lines.  Tools  and  equipment  are  necessary  for  drawing  a  base  map. 
Some  of  these  are  a  scale,  pencils,  ink,  sketch  pads,  T-squares,  and 
triangles.  Either  architect's,  engineer's,  or  metric  scales  are  used  for 
design.  The  architect's  scale  is  the  one  most  commonly  used. 
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Credits 

Hoover,  Normal  K.  and  Elwood  M.  Juergenson  Approved  Practices  in 
Beautifying  the  Hoipe  Grounds.  Danville,  IL:  Interstate  Printers  arxJ 
Publishers.  1973.  «. 

Piercedll,  G.M.  Residential  Landscapes.  Reston,  VA:  Prentice-Hall 
Co.,  1984. 

Residential  Landscape  Design.  Manhattan,  KS:  Cooperative  Extension 
Service,  Kansas  State  University. 
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A  landscape  designer  uses  graphic  symbols  to  communicate  ideas 
Symbols  are  drawings  representing  overhead  views  of  design  features. 
The  symbols  must  be  understood  to  accurately  interpret  a  landscape 
plan. 

Symbols 

Various  graphic  symbols  are  used  to  represent  design  features,  such 
as  size,  shape,  texture,  and  detail.  Normally,  variations  of  a  circle  are 
used  to  designate  trees  and  shrubs.  Each  designer  will  vary  symbols, 
but,  in  general,  symbols  are  similar. 

Variations  of  circles  -  The  diameter  of  a  circle  will  represent  the  mature 
size  of  each  plant.  Remember,  landscape  designs  are  usually  created 
to  represent  the  mature  size  of  all  vegetation.  A  dot  or  an  X  in  the 
center  of  a  circle  shows  the  exact  placement  of  a  tree  or  shrub. 
Common  symbols  representing  deciduous  trees  and  shrubs  and  ever- 
green trees  and  shrubs  are  illustrated  in  Figure  3.1.  Trees  and  shrubs 
can  be  drawn  side  by  side  by  separating  the  symbols,  or  they  can  be 
drawn  as  mass  plantings  by  merging  them. 

Variations  of  lines  -  Other  features  of  a  landscape  plan,  such  as  ground 
covers,  mulch,  vines,  flowers,  and  turf,  are  represented  by  lines  or 
variations  of  lines.  See  Figure  3.2.  Changes  in  line  patterns  are  used 
to  designate  differences  between  these  features. 

Other  features  found  on  a  landscape  plan  are  the  written  scale, 
directional  indicator,  plant  list,  and  lettering.  North  is  usually  oriented 
upwards  in  a  landscaiDe  plan,  See  Figure  3.3. 


Figure  3.2  -  Ground  Cover  PattPms 
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Figure  3.1  -  Common  Symbols  of  Trees  arid  Shrubs 


0G 


Deciduous  Trees  and  Shrubs 


00 


Evergreen  Trees  and  Shrubs 


Massed  Deciduous  Trees  and  Shrubs 


Massed  Evergreen  Trees  and  Shrubs 
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Figure  3.3  -  North  Symbols         Plant  list  -  Plants  can  be  labeled 

directly  on  the  landscape  plan,  or 
tf  a  plan  is  already  filled  wHh 
information,  they  can  be  found  on 
a  plant  list.  A  plant  list  is  an 
information  table  for  botanical 
names,  quantities,  sizes,  and 
conditions  of  plants.  Plants  in  the 
design  will  either  have  a  key 
number  or  letter  to  identify  them  in 


Figure  3.4  -  Plant  List 


Key 

Common  Name 

Botanical  Name 

QTY 

Size 

isk)tes 

1 

European  White 

Betula  pendula 

1 

Birch 

2 

Red  Maple 

Acer  rubeum 

2 

3 

Eastern  Redbud 

Cercis  canadensis 

3 

4 

Sugar  Maple 

Acer  saccharum 

2 

5 

Skyline 

Gleditsia  triacanthos 

Honeylocust 

'Skyline' 

7 

6 

Radiant  Crabappie 

Malus  'Radiant' 

3 

7 

Blue  Rug  Juniper 

Juniperus 

horizontal  is 

7 

Wiltoni' 

8 

Pin  Oak 

Quercus  palustris 

1 

9 

Mugho  Pine 

Pinus  mugo 

'Cimpacta' 

1 

10 

Japanese  Barberry 

Berberis  thunbergii 

6 

11 

Gold  Drop 

Potentilla  friticosa 

5 

12 

Potentllla 

Berberis  thumbergi 

Koboid  Barberry 

Koboid' 

2 

13 

Common  Rowering 

Chaenomeles 

Quince 

speciosa 

13 

14 

Katm  St  Johnswort 

Hypericum 

kalmianum 

11 

15 

Pfitzer  Juniper 

Juniperus  Chinesis 

pfitzerana 

14 

16 

Hairs  Honeysuckle 

Louicera  japunica 

'Halliana* 

37 

17 

Periwinkle 

Vinca  minor  'Bowles' 

62 

the  plant  list.  See  Figure  3.4. 


Lettering  -  There  are  many  styles  of  lettering;  all  lettering  in  a  design 
should  be  a  consistent  style  for  ease  of  reading.  All  lettering  should 
be  of  uniform  height  throughout  the  design  plan.  The  four  methods  of 
lettering  follow. 

1.  Using  waxed  press-on  letters  is  the  quickest  and  easiest 
method,  but  they  can  be  expensive  and  will  crack  v/lth  age. 
There  are  rmny  styles  of  press-on  it^r^ers  such  as  Helvetica, 
Gothic,  and  Universal. 

2.  Using  a  lettering  tape  machine  is  similar  to  typing  letters  on  a 
clear  tape. 

3.  Lettering  guides  are  templates  of  letters. 

4.  Freehand  is  the  most  common  method  of  lettering.  The  four 
methods  of  freehand  lettering  follow. 

a)  Bask;  block  letters 

b)  Distorted  block  letters 

c)  Slanted  block  letters 

d)  Slanted,  distorted  block  letters 

Title  block  -  A  title  block  contains  general  information  about  ;he  design 
itself.  See  Figuie  3.5.  The  title  block  is  usually  found  at  the  lower. 


Figure  3.5  -  The  Title  Block 


LANDSCAPE  PLAN 

THE   ANDEI250M  RESIDENCE 
osA&r  BEACH,  y^issoupi  .^^^ 

C.  ANDERSON  , 'designer,      AIAY  J9<K) 
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right  hand  corner  of  the  landscape  plan.  It  wli  include  information 
such  as  the  title  of  the  project,  the  client's  name,  the  designer's  name 
or  initials  (or  the  name  of  the  landscaping  Han),  the  date  the  plan  was 
completed,  and  the  address  of  the  property  designed. 

Additional  tvoes  of  drawings  -  Other  information  may  be  Illustrated  on 
a  landscape  plan  through  an  eievational  drawing,  a  perspective  view 
drawing,  or  a  construction-detail  drawing.   An  eievational  drawing 


Figure  3.6  -  An  Eievational  Drawing 


Figure  3.7  -  A  Perspective  Drawing 
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Figure  3.8  •  Construe  ion  -  Detail  Drawing 


shows  height,  width,  and  form  of  the  suggested  design.  See  Figure 
3.6.  A  perspective  view  is  three-dimensional  See  Figure  3.7.  A 
construction-detail  drawing  is  an  enlarged  scale  of  a  given  area  for 
more  accurate  labeling.  See  Figure  3.8.  These  three  drawings  aid  in 
accurately  communicating  the  designer's  ideas  to  the  client. 
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Summary 

In  order  to  Intorpf  et  a  landscape  plan  accoately,  the  symbola  used  on 
the  plan  must  be  easy  to  understand.  A  variation  of  a  drc»e  wll 
represent  a  deciduous  or  dvergreen  tree  or  shrub.  Other  foolures  are 
represented  by  various  lines.  Ijettering  is  important  because  it  darifies 
the  plan.  A  title  block  is  usually  placed  on  the  lower  right  hand  comer 
of  the  plan  and  it  contains  Infonnation  about  the  client  and  the 
designer.  L^iMity  and  neatness  of  a  landscape  design  aro  Important 
factors  to  consider  In  pleasing  the  client  as  wen. 

CredKs 

Hannebaum,  Leroy.    Irnnriacape  Design:  A  Pratfiga!  APpfPflCh. 

Reston.  VA:  Reston  Publishing  Co..  1981. 

Ingels.  Jack  E.  Landscaping.  3rd  ed.  Delmar  Publishing  Inc.,  1988. 

Margraff.  Alexis.  Landscape  Drawing  Technlgues.  Ithaca,  NY:  Cornell 
University  Instructional  Materials  Sen/ice. 

Plerceall,  G.M.  Rasidftnta!  Landscapes.  Reston.  VA:  Prentice-Hal! 
Co..  1984. 

Residential  Landscape  Design.  Manhattan.  KS:  Cooperative  txtenslon 
Service.  Kansas  State  UniversKy. 
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Trees  are  large,  woody  piar^ts  that  have  one  or  more  trunks  topped 
by  a  canopy  o(  leaves.  They  define  vertical  space  and  create  a  roof 
for  people.  Trees  are  the  largest  and  most  dominant  element  in  the 
landscape.  They  set  the  therr?  for  the  entire  landscape;  and, 
depending  on  the  type  used  and  the  location;  they  determine  to  a 
great  extent  what  other  plantings  are  appropriate.  When  selecting  a 
tree,  a  landscaper  should  firat  decide  where  a  tree  is  needed  and  what 
its  purpose  is.  Then  the  landscaper  can  decide  which  type  of  tree  to 
plant. 

Purposes  of  Trees  in  the  Landscape 

Trees  create  climatic,  aesthetic,  economical,  and  psychological  effects. 

Climate  -  Trees  and  other  plants  help  to  purify  the  air,  reduce  noise 
levels  iiear  highways  or  other  noise  sources,  and  help  control  erosion. 
Other  climatic  Influences  include;  increasing  or  decreasing  wind; 
cooling  air  through  trans^.i»Mion;  and  blocking  the  direct  rays  of  the 
sun.  which  reduces  room  temperature  inskje  the  house  and  on  the 
ground  by  shading.  They  also  obstruct,  deflect,  and  filter  air  flow  for 
the  benefit  of  snail  plants,  animals,  and  property. 

Aesthetics  -  Trees  provide  a  ceiling  for  an  outdoor  room  and  create  a 
feeling  of  intimacy,  in  addition  to  other  aesthetic  effects  listed  below. 

1 .  Trees  provide  a  variety  of  colors,  forms,  textures,  and  patterns. 

2.  They  frame  and  accentuate  the  design  and  structural  detail  of 
a  house. 

3.  They  soften  or  compliment  architectural  lines. 

4.  They  provide  a  welcoming  feeling  to  a  building  entrance. 

5.  They  frame  views,  provide  focal  points,  and  form  vistas. 

6.  They  spark  up  the  monotony  of  pavement  and  masonry. 

7.  They  provide  play  areas. 

8.  They  provide  shade  to  a  terrace  or  patio. 
9-  They  screen  out  unsightly  views. 

1 0.  They  provide  privacy  for  outdoor  activities. 
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1 1 .  They  provide  pleasant  fragrances  and  peacefii  sounds  from 
rustling  leaves. 

12.  They  provide  a  flowering  focal  point. 

13.  They  provide  seasonal  variety. 

14.  They  help  new  residences  look  established:  replacing  a  raw, 
unfinished  look. 

15.  They  provide  a  bacl<drco  for  other  plant  material. 

16.  They  attract  birds. 

Economic  value  -  Trees  can  affect  the  economic  value  of  a  property. 
They  can  increase  the  property  value  by  $27.50  to  $33.00  per  square 
meter  of  shade  they  provide.  Damaged  trees  can  be  claimed  on  some 
Insurance  policies  based  on  the  amount  of  shade  they  once  provided, 
which  is  a  loss  If  the  tree  is  destroyed. 

Psvcholoatcal  effect  -  Trees  can  have  a  psychological  influence  on 
human  behavior.  Studies  show  that  trees  and  other  plants  help 
increase  social  activity  and  good  community  relations,  in  industry, 
they  increase  prodiic'ivlty  and  lower  absenteeism. 

Purposes  of  deciduous  trees  -  The  color,  line,  texture,  and  pattern  of 
deciduous  trees  change  with  the  seasons.  To  conserve  energy,  during 
the  winter;  deciduous,  not  evergreen  trees,  should  be  placed  on  the 
southern  exposure  of  a  house.  This  allows  the  sun's  rays  to  filter 
through  and  heat  the  house.  See  Figure  1.1. 

Purposes  of  evergreen  trees  -  Evergreen  trees  are  used  as  screens, 
sound  barriers,  to  provide  privacy,  and  as  b>acl<ground  for  other  plant 
materials.  On  the  north  side  of  the  house,  they  sen/e  as  a  windbreak 
to  keep  cold  winds  from  causing  heat  loss  in  a  house.  There  is  only 
a  slight  seasonal  color  change,  and  in  addition  some  produce 
attractive  flowers  and  fruits. 

Trees  as  well  as  other  plants  are  important  factors  in  energy 
conservation.  They  help  control  temperature,  solar  radiation,  and 
wind. 
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Figure  1  1  -  Tree  Placement  for  Eneray  Conservation 
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Using  trees  for  wind  protection  and  as  windbreaks  can  help  reduce 
winter  fuel  consumption  from  10-25  percent. 

Windbreaks  -  A  windbreak  reduces  air  movement  around  the  home, 
slowing  heat  loss  from  walls  and  ceilings  of  buildings.  Windbreaks 
can  also  change  the  direction  of  wind  movement.  They  either  direct 
the  wind  up  and  over  the  house,  so  wind  does  not  cause  heat  loss,  or 
direct  cod  summer  breezes  through  a  house.  A  windbreak  is  a  row 
of  trees  planted  on  the  side  of  the  house  that  faces  prevailing  winds. 
In  Missouri,  the  winter  winds  blow  strongest  from  the  Northwest, 
therefore  trees  should  be  planted  on  that  side  of  the  house. 
Windbreaks  are  planted  in  a  U  or  L  shape.  Where  space  allows, 
windbreaks  should  be  planted  50  feet  beyond  each  corner  of  the  area 
to  be  protected.  Remember  that  snow  can  drift  one  to  three  times  the 
height  of  the  tree;  so  trees  should  be  planted  where  snow  drifts  do  not 
form  on  roads,  walks,  and  driveways.  Also,  select  trees  that  will 
mature  to  th|:cl^i^ed  height. 
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Windbreaks  are  formed  by  planting  one  to  three  rows  of  trees  and 
shrubs.  If  planting  only  one  row  of  trees,  pines  should  be  used.  A  row 
of  low-growing  evergreen  shrubs  should  be  planted  to  fill  in  space  near 
the  ground  since  pines  mature  and  thin  out  at  the  bottom.  The  trees 
should  be  planted  six  to  eight  feet  apart  In  a  one  row  windbreak.  If 
planting  four  to  five  rows,  deciduous  trees  should  be  used.  The  trees 
should  be  spaced  12  to  20  feet  apart  and  staggered. 

The  most  effective  windbreaks  consist  of  both  deciduous  and 
evergreen  trees.  This  allows  some  wind  to  pass  through,  preventing 
the  formation  of  a  vacuum  while  still  directing  wind  over  the  property. 
See  Figure  1 .2. 

Figure  1.2  -  Windbreak 
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A  windbreak  is  also  designed  to  lift  wind  up  and  over  the  entire 
property,  with  wind  event!  lallv  reaching  the  grourxl  again.  If  the 
windbreak  is  too  narrow  a/xJ  short,  the  wind  will  reach  the  ground 
again  prematurely.  So,  Instead  of  excluding  wirxJ  from  the  entire  lot, 
It  is  merely  transferred  to  another  space  on  the  lot.  The  height  and 
wkJth  of  a  windbreak  must  be  sufficient  to  lift  the  wind  up  and  over  the 
entire  lot.  On  a  residential  lot.  too  much  of  the  lot  would  be  taken  up 
by  the  windbreak.  Therefore,  wind  protection  is  a  better  choice  than 
a  v*ind break. 


Wind  protection  -  Wind  protection  decreases  the  wind's  force  as  It 
moves  through  the  landscape.  Fences  and  walls,  in  combination  with 
plants  in  front  of  them,  provide  good  wind  protection.  A  fence  alone 
allows  the  wind  to  swo  jp  over  th^  top  and  drop  quicldy  to  the  ground 
on  the  other  side.  Fourxlation  plants  create  dead  air*s|>ace  between 
the  house  and  the  plants,  therefore  Insulating  the  outer  wall  of  a  house. 

Tree  Selection  Considerations 

Trees  are  usually  permanent.  Many  will  live  for  100  years  or  more. 
Because  of  this,  care  must  be  used  in  selecting  the  best  s|3ecies  for 
each  situation.  An  inappropriate  tree  in  a  poor  spot  will  detract  from 
the  whole  landscape. 

What  to  avoid  -  Avoid  trees  that  are  susceptible  to  storm  damage.  For 
e)cample,  faster  growing  trees  have  weaker  wood.  Conifers  are  not  as 
strong,  but  their  form  and  branch  structure  help  to  compensate.  Trees 
susceptible  to  pests  and  diseases,  or  those  that  produce  unwanted 
seeds  or  fruit,  are  also  poor  choices. 

Plant  site  conditions  -  The  choice  will  often  depend  on  existing 
conditions  of  the  planting  site.  These  include;  room  for  top  and  root 
growth,  soil  type.  pH,  and  subsurface  drainage. 

Pl^nt  characteristics  -  There  are  characteristics  of  a  plant  that  should 
be  considered  before  selecting  it  for  the  landscape.  These  are  as 
follows. 

1.  IHardiness  of  plant  and  the  hardiness  zone  of  the  desired 
location 

2.  Height  at  maturity 

3.  Width  at  maturity 

4.  Shape 

5.  Form 

6.  Growth  habit 

7.  Branching  habit 

8.  Rate  of  growth 

9.  Water,  light  fertilization,  and  temperature  requirements 
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10.  Leaf  color  (in  all  seasons) 

11.  Rower  color,  types,  and  time  of  blootn 

12.  Fruit  type,  color,  and  tinne  of  production 

13.  Texture 

14.  Diseases,  insect  problems,  and  control  methods 

15.  Pruning  requirements 

16.  Ability  to  be  transplanted 

17.  Lifespan 

18.  Availability 

19.  Function  in  landscape 

20.  Salt  tolerance 

21.  Spacing 

22.  Maintenance  -  leaf,  bark,  flowers,  fruit  drop 

Street  trees  -  The  best  street  trees  are  those  with  high  branching  and 
spreading  habits.  When  planting  street  trees,  a  few  e)(tra  factors 
should  be  considered.  They  are  as  follows. 

1.  Ability  to  permit  i.^e  free  movement  of  pedestrians  and 
vehicles 

2.  Ability  to  not  interfere  with  overt^ead  or  underground  utility 
installations 

3.  Ability  to  avoid  interference  of  traffic  sighting  distance 

4.  Ability  to  provide  desired  shade  and  appearance 

5.  Suitability  to  available  space 

6.  l-lardiness  and  maintenance  requirements 

Selection  Criteria  for  Common  Trees 

Specific  criteria  for  the  selection  of  common  shade,  flowering,  and 
evergreen  trees  are  found  in  the  tables  provided  at  the  end  of  this 
lesson. 

Summary 

Trees  are  a  very  important  part  of  the  total  landscape  design.  They  set 
the  theme  for  the  entire  landscape.  They  serve  many  purposes  which 
include;  increasing  climatic,  aesthetic,  economic,  and  psychological 
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value  of  a  landscapA  Each  tree  has  unique  characteristics  that  shouid 
be  considered  tMfore  selecting  It  for  a  location  in  the  landscape,  if 
they  are  not  considered,  trees  may  deiract  from  a  landscape  rather 
than  benefit  it. 
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Lesson  1:  Selecting  Trees  for  the  Landscape 


SHADE  TREES 
Acer  mbrum  -  red  maple 
Acer  saccharum  -  sugar  maple 
Betiila  nigra  ■  river  birch 
Betula  periduia  -  European  white  birch 
Fraxinus  Pennsylvania  -  green  ash 
Gleditsia  triacanthos  inermis  -  honey  locust 
LIquldambar  stvractflua  -  sweet  gum 
LIrlodendron  tuiipifera  -  tulip  tree 
Plantanus  occidentalis  -  sycamore 
Quercus  oalustris  -  pin  oal< 
Tilia  cordata  -  littleleaf  linden 


Table  1.1  -  Shade  Tree  Selection 


COMMON  NAME 

BOTANICAL  NAME 

HEIGHT 

WIDTH 

FORM 

GROWTH  RATE 

HARDINESS 
ZONE 

USE  IN  LANDSCAPE 

TEXTURE 

R«d  Maple 

Acer  rubrum 

40-60' 

25-50' 

upright  to  round 

medium  to  fast; 
space  30'  apart 

3 

specin  m;  street;  patio; 
downtown 

medium 

Sugar  Mapl« 

Acer  saccharum 

40-70* 

50-60' 

upright,  oval 

slow  to  medium; 
space  30'  apart 

3 

specimen;  street, 
residential  or  larger 

medium  U 

River  Birch 

Betula  nigra 

30-50* 

30*50' 

upright,  oval;  rounded 
with  maturity 

medium  to  fast; 
space  30'  apart 

4 

specimen;  r  ^sidential  or 
larger  effect;  groupings 

medium  to  11 
fine  1 

European  White 
Birch 

Betula  pendula 

25^' 

10-15' 

oval,  graceful, 
pendulous  branches 

mediijm;  space  12' 
apart 

8 

good  for  narrow  spaces; 
residential  or  larger; 
specimen 

fine 

Green  Afth 

Fraxinus 
pennsyh/anica 

50^* 

40-50* 

round  to  oval;  irregular 
with  maturity 

fast;  space  40'  apart 

3 

street,  quick  effect 

medium, 
coarse 

Honey  Locust 

Gleditsia 

thacanthos  inermis 

30^' 

'^O-SO' 

oval 

medium  to  fast; 
space  30'  apart 

4 

street;  raised  planters; 
thornles:*  &  fruitless  vari- 
eties are  good  for  down- 
town areas  &  lawn  trees 

coarse,  winter 
pattern 

Sweet  Gum 

Liquidambar 
styracrflua 

60^70^ 

30^' 

oval  to  irregular 

slow  to  medium; 
space  30'  apart 

5 

specimen;  street, 
residential  or  larger 

medium  to 
coarse 

Tulip  Tree 

Linodandron 
tulipifera 

60-90' 

30-50' 

oval,  pyramidal 

fast;  space  40'  apart 

4 

large  scale  design 

medium  to 
coarse 

Sycamore 

RIatanus 
occidentialis 

70-100' 

70-100' 

oval  to  irregular 

fast;  space  40*  apart 

4 

large  scale;  parks  and 
large  estates 

coarse 

Pin  Oak 

Ouerous  palusths 

60-70' 

40-50' 

pyramidal;  lower 
branches  hang  down 

medium;  space  40' 
apart 

4 

residential  or  larger; 
specimen;  useful  urban 
tree 

medium  to 

slightly  coarse 

Uttieleaf  Unden 

Tilia  cordata 

40^' 

35^' 

upright;  oval  to 
pyramidal  with 
maturity 

medium;  space  30' 
apart 

3 

dense  shade;  street; 
residential  or  larger 

medium 

6?  7 
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Table  1.1  *  Shade  Tree  Selection  continued 


COLOR  (LEAF) 

FLOWEWNQ  GOLOa 
LENGTH  OF  BLOOM 

FRUITING  TIME/TYPE 

FERTILIZER 
REQUIREMENTS 

SOIL  CONDITIONS 

WATER 

REQUIREMENTS 

UGHT 

REQUIREMENTS 

mtdium  gr«en;  yellow 
to  r«d  in  fall 

small  red  ook>rful 
flowers  in  sprirtg 

bright  red;  samaras  in 
late  spring 

medium 

slightly  acidic;  chkxotic 
in  highly  alkaline  toils 

dry  to  wet 

sun  to  part  snaae 

dark  green;  yellow  to 
red  in  fall 

yellow  fk>wers  in  May 

greenish-yettow,  Samara; 
earty  April;  semi- 
attractive 

medium 

prefers  acidic  soil;  well- 
drained 

medium  to  moist 

sun  to  part  shade  | 

medium  green;  yellow 
in  fall 

long  pistillate 

small  nutlet 

medium 

slightly  ackjic;  tolerates 
many 

wet  to  dry;  first  to 
show  moisture  stress 

sun  to  part  shade  11 

glosey  green;  paler 
underside;  yellow  in  fall 

not  important 

tHown  oone-like  in 
summer 

medium 

medium  drainage 

high  nr>oisture 

sun 

medium  to  dark  green; 
paler  under$ide;  yellow 
in  fall 

not  important 

2";  light  tan  samara  in 
clusters  in  early  fall 

medium 

wide  range;  acidic  to 
alkaline 

dry  to  wet;  drought 
resistant 

sun 

bright  green;  yellow  in 
fail 

not  important; 
greenish  pea-like; 
fragrant 

fruiting  varieties  have  8- 
18"  k>ng  twisted  brown 
pods,  which  persist  into 
winter 

wide  range;  acidic  to 
alkaline 

dry  to  wet;  drought 
tolerant 

sun  to  cart  shade 

medium  green;  yellow, 
red,  or  scarlet  in  fall 

not  important 

brown  spiny  t>alls  that 
persist  into  winter 

sul>ject  to 
chtorosis  in  high 
alkaline  soil 

wide  range,  acidic  to 
alkaline;  best  in  rich  clay 
or  loam 

dry  to  wet 

sun  to  shade 



shiny  green;  yellow  in 
fall 

large  yellow^range 
tulip-like  flowers  in 
early  summer 

oone-like  fruits  that 
persist  into  winter 

medium 

well^rained;  perfers 
acidic  soils 

medium 

sun 

mediur^  green;  tan  in 
fall 

not  important 

brown  1  1/2"  balls  that 
persist  into  winter 

medium 

prefers  deep  rich  soil,  but 
will  tolerate  many  soils 
including  alkaline 

moist 

sun  to  part  shade 

dark  green;  red  or 
brown  in  fall;  foliage 
persists  into  winter 

not  important 

light  brown  (acorn)  nut; 
single  or  cluster;  1/2" 
long 

subject  to  iron 
chlorosis 

does  not  tolerate  alkaline 

soils 

prefers  moist,  but  will 
tolerate  dry  soils 

sun  to  part  shade 

dark  green;  yellow  in 
fall 

very  fragrant  yellow  to 
white  flowers  in  late 
June 

seeds  on  ribbon-like  leaf 

wide  range  of  soil;  will 
tolerate  alkaline  soil  if 
moist;  tolerates  poor  soil 

prefers  moisture:  not 
tolerant  of  drought 

sun  to  part  shade 

ERIC 
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Table  1.1  •  Shade  Tree  Selection  continued 


COMMON 
NAME 

TEMPERATURE 
REQUIREMENTS 

TRANSPLANT- 
ABIUTY 

DISEASE 
PROBLEMS 

INSECT 
PROBLEMS 

PRUNING  METHOD 
AND  T!ME 

SPECIAL 

CONSIDERATIONS 

UNIQUE  1 
CHARACTERISTICS  1 

Rm  MapM 

tolerates  city  heat 
and  glare 

easy;  d  a  d  ana 

bareroot;  spring 

tear  rioppers 

noi  imponarii 

Silvw  Maple 

colorful  fall  oolor  ■ 

Sugar  Mapl« 

to  zone 

easy;  B  &  B 

tea?  scorch; 
verticiiiium  wirt 

not  important 

not  good  in  oontain«rt  or 
in  poiiuuon,  aiuadiw 
winter  branching 

colorful  fall  color 

Riv«r  Birch 

to  zone 

easy 

mildew;  woody 
decay;  leaf  spot; 
diebaci( 

leaf  miner;  bronze 
birch  oorer;  aphids 

not  important 

light  shade 

showy  peeling  bark; 

rwinH  Miintsr  branch 

habit 

European 
Whfta  Birch 

to  zone 

easy  in  spring 

ri%>ne  serious 

bronze  birch  borers; 
apniQs,  laai  miner 

summer  or  fall; 
spring  pruning 
causes  bleeding 

litter  problem;  not 

iVvurnntviiUffu  ywouw* 
of  bronze  birch  borer 

especially  interesting  ^ 
white  bark  1 

uroen  Ash 

to  zone 

easy 

rusts  and  cankers; 
many  others 

borers  and  scale; 
many  others 

in  fall 

roots  clog  drains;  wiMlife 
food;  somewhat  tolerates 
salt 

^Marshall  Seedless" 
variety  has  no  seeds;  1 
others  create  litter  | 

Honey 
Locust 

to  zone 

easy 

leaf  spot;  cankers; 
rust 

borers;  webworm; 
spider  mites 

thin  young  trees  of 
new  growth;  prune  in 
fall 

tends  to  be  overused; 
salt,  pollution,  and  wind 
tolerant;  low 

mainienance  ot  leai  urop 

interesting  branch 
habit;  filtered  shade 
allows  grass  to  grow; 
thomlass  cultivars  are 
recommended 

Sweat  Gum 

to  zone 

B  &  B  in  spring; 
difficult 

bleeding  necrosis; 
leaf  spots 

webworm;  scales 

not  important 

seed  balls  cause  litter; 
not  good  in  city 

colorful  fall  color;  seed 
balls  give  winter 
interest 

Tulip  Tree 

to  zone 

B  &  B;  spring 

leaf  spot;  sooty 
mold;  canker 

aphids 

not  important 

roots  can  be  invasive;  not 
tolerant  of  air  pollution; 
weak-wooded;  flowers 
are  high  in  the  tree 

massive  stately  tree 

Sycamore 

to  zone 

easy 

anthracnose; 
witches  broom; 
leaf  spots 

aphids;  scale  bug; 
sycamore  plant 
tussock  moth 

not  important 

dont  use  as  street  tree- 
too  messy;  use  London 
Plane  tree  instead, 
because  it  is  anthracnose 

I99lalal  11 

exfoliating  bark; 
cok>rful  winter  trunk, 
branches,  and 
hanging  balls; 
attractive  flak i no  bark 

Pin  Oak 

to  zone 

easy 

galls;  iron 
chlorosis 

none  serious 

low  branches 
frequently  require 
prunif  g 

Winter  foliage  t>locks  sun 
heat;  don't  use  near 
streets  or  sidewalks  due 
to  low  branches 

good  for  city  condi- 
tions; interesting 
growth  habit 

Uttleleaf 

Linden 

tolerates  heat 

easy 

leaf  blight;  can- 
kers: powdery 
mildew 

aphids;  sc 

linden  mil  jrers 

can  be  pruned  to 
hedge 

pollution  tolerant 

fragrant  flowers  attract 
bees 

O  r»o  g  X-8  6f'2 
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FLOWERING  TREES 
Albizia  fulil?riy«^im  .  mimosa 
Cercis  canar^yyl^  .  eastern  redbud 
Comus  nqrkf^  -  flowering  dogwood 
Crataegus  pHaenopvrum  •  Washington  hawthorne 
Koelreuteria  p^nli;;iilat^  .  golden  raintree 
Magnolia  SQtjlanf]i:=ina  .  saucer  nnagnolia 
Malus  specie?  -  flowering  crabapple 
PyrMS  callervana  "Bradford*  -  Bradford  pear 


ERIC 
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Table  1.2  •  Rowering  Tree  Selection 


COMMON 
NAME 

BOTANICAL 
NAME 

HEIGHT 

WIDTH 

FORM 

GROWTH  RATE 

HARDINESS 
ZONE 

USE  IN  LANDSCAPE 

COLOR  (LEAF)  1 

Mimosa 

Albizia 
julibhssin 

25-35' 

25-35' 

broad-spreading, 
vase  shape 

medium 

6 

residential;  not  much 
value 

medium  green;  yellow 
in  fall 

Eastern 
Redbud 

Csrcis 
canadensis 

20-25' 

15-20' 

rounded 

medium;  space  15' 
apart 

4 

specimen;  under-story; 
shrub  border;  groupings 

dark  green;  yellow  in 
fall 

Flowering 
Dogwood 

Comus  florida 

20-30' 

15-20' 

semi-rounded 

slow  to  medium; 
space  12'  apart 

4 

specimen;  under-story 
residential;  naturalistic; 
grouping 

dark  green;  brilliant 
red  in  fall 

Washington 
Hawthorn 

Cratat^gus 
phaenopyrum 

25' 

15-20' 

oval  to  round;  upright 

medium;  space  10' 
apart 

4 

specimen;  mass  barrier; 
accent 

dark  green;  reddish  in 
spring;  yellow  in  fall 

Golden 
Raintree 

Koelreuteria 
paniculata 

20-40' 

20-25' 

rounded,  spreading 

medium;  space  20' 
apart 

5 

residential; 

patio/terrace;  street  tree 

green;  yellow  in  fall 

Saucer 
Magnolia 

Magnolia 
soulangiana 

20-25' 

15-20' 

Oval  to  rounded; 
irregular  with  maturity 

medium;  space  12' 
apart 

5 

specimen 

preen;  yellow  to 
brown  in  fall 

FI/MMAfi  na 

Crabapple 

20-25' 

oval  to  fiorfiaHino 

mediurn'  soace  IS' 
apart 

4 

specimen;  naturalistic; 
grouping;  residential  or 
larger 

green  to  red;  yellow  to 
red  In  fall 

Bradford 
Pear 

Pyrus  calleryana 
'Bradford' 

30-50' 

20-35' 

pyramidal  to  oval 

medium;  space  20' 
apart 

4 

specimen;  street; 
residential  scale 

glossy  green;  purple 

in  fall 

^  4 

6:- 5 


X-10 


Table  1 .2  -  Rowering  Tree  Selection  continued 


FLOWERING  COLOa 
LENGTH  OF  BLOOM 

FRurriNG 

TIME/TYPE 

TEXTURE  CHAR- 
ACTERISTICS 

SOIL  CONDITIONS 

WATER 

REQUIREMENTS 

FERTIUZING 
REQUIREMENTS 

UGHT 

REQUIREMENTS 

TEMPERATURE 
REQUIREMENTS 

showy  pink  powder 
puffs  in  summer 

not  important 

fine 

well-drained,  alkaline 
soil 

medium 

medium 

full  sun 

heat  tolerant 

pllln  llwWVl9  III  vWiy 

spring  before  leaves 

V  hrt^urn  rMV^Q  in 
o  MiwWfi  pvU9  in 

fall  that  persist  into 
winter;  legume 

iTIvvllUlTI  VJ 

coarse 

wlov  ifiinyvi  won* 

drained,  acidic  to 
alkaline  soils 

ifivi9i  lO  Vliwviyni 

resistant 

mAfliijfYi 

1 1  IvVIIIJI  1 1 

sun  to  Dart  shadei 
blooms  best  in  full 
sun 

to  zone 

wniie  Of  pinn  snsiwy 

flowers  in  mid<May 

OranyV  \Q  T9Q  TFUIl 

In  clusters,  persist 
into  winter 

^nAWii  inn 

niuuiurn 

weii^rainevi  aviyto 
soil;  add  organic 
matter 

nnAWii  irtn 

fYiAfliurYl 

1 1  lUVJIUI  1 1 

oart  &hade  to  shade 

to  zone 

lAihitA  1  /I}**  flAiAfAr<  in 
Wllllw    '  /        livWalV  III 

mk>June 

in  fall  that  persist 
into  winter 

finA.fmAHiiifm 

M/iHA  rAnnA  waII. 

WlUC  iWI^Vi  WWil- 

drained,  acid  to 
alkaline 

vii  y  iiiviai 

medium 

sun  to  oart  shade 

to  zone 

oHiAuAi  nffi"iht  viAli^tAj 

snowy  onym  yoiiow 

panicles  in  summer 

ciusivis  OT  papory 
capsules  that 
persist  into  winter 

mooiurn 

Wluo  lanyo 

ofouym  iv9iaiciiu 

1 1  loUlUi  1 1 

best  in  sun 

Wvwl    III  Wll 

tolerates  low  winter 
temperature  and 
wind 

Snowy f  pinK  lo  wniie 

saucer-shaped 

flowers 

noi  imponani 

medium<soarse 

sitgniiy  aciyic,  loose 

meyium 

^Lifi  to  oart  shade 

orotected  location 
helps  prevent  flower 
bud  frost  damage 

white  to  red  flowers 
in  early  spring 

yellow  or  red  pome 
fruit  in  late  summer 
and  fall 

medium 

well-drained  slightly 
acidic  soil 

medium 

medium 

sun  to  part  shade 

to  zone 

white  fiowers  in  early 
spring  before  leaves 

small  1/2"  fruits  in 
fall;  not  showy 

medium 

wide  range 

medium  to  dry 

medium 

sun 

to  zone 

G97 
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Table  1 .2  •  Flowering  Tree  Selection  continued 


COMMON 
NAME 

TRANSPLANT- 
A8IUTY 

DISEASE  PROBLEMS 

INSECT 
PROBLEMS 

PRUNING  METHOD 
AND  TIME 

SPECIAL 

CONSIDERATIONS 

UNIQUE 

CHARACTERISTICS 

OTHER  COMMENTS  1 

MimoM 

difficult 

vascular  wilt 

webworm 

prune  wide- 
spreading  branches 
to  relieve  weight 

not  a  quality 
landecape  plant; 
winter  kills 

foliage  folds  at  night; 
showy  flowers 

not  suited  to  northern 
climates;  short  life 
span 

Eastern 
Red^ 

medium;  B  &  B 

canker;  leaf  spot; 
verticillium 

borers;  scales; 
leaf  hoppers; 
leaf  rollers 

prune  dead 
branches 

better  related  to 
cod,  moist  climate 

persistant  fruit  in 
winter;  showy  flowers 

btooms  same  time  as 
dogwood 



Flowering 
Dogwood 

B  &  B;  difficult 

fungal  wilt;  leaf  spot 

borers 

not  applicable 

subject  to  winter 
injury  to  flower  buds 

interesting  winter 
branching;  4  seasons 
of  interest 

grows  ¥^ld  in  Southern 
IMssouri  ar)d  south; 
Missouri's  stite  tree; 
wikjiife  food 

Washington 
Hawthorn 

easy;  B  &  B, 
early  spring,  as 
small  tree 

cedar  Hawthorn  rust; 
fire  blight;  leaf  spots; 
powdery  mildew;  scab 

lace  bug; 
aphids;  tx>rers 

winter  or  early 
spring 

tolerates  city 
conditions 

2"  thorns 

none  applicable 

Golden 
Ralntree 

easy;  B  &  B 

none  serious 

none  serious 

winter 

none  important 

nice  persistant  fruit  in  ' 
wifiter 

tolerates  air  pollution 

Saucer 
Magnolia 

difficult.  B  &  B 
in  spring 

black  mildew;  leaf 
spots;  leaf  blight 

none  serious 

prune  after 
flowering 

blooms  best  in  sun 

showy  flowers 

susceptible  to  late  frost 
damage 

Flowering 
Crabapple 

easy 

fire  blight;  cedar  apple 
rust;  apple  scab; 
canKer,  powaery 
mildew 

scale;  borers; 
aphid 

prune  after 
flowering 

blooms  best  in  sun 

showy  flowers 

can  be  grown  in 
espalier  or  raised 
olanter'  manv  varieties 

Bradford 
Pear 

easy;  B  &  B  in 
early  spring 

none  serious 

none  serious 

prune  lower 
branches  for  down- 
town walk;  spring 

tolerates  pollution 

good  fall  color;  fruit 
not  important;  nice  in 
bloom 

fairly  resistant  to  fire 
blight 

o 
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Lesson  1:  Selecting  Trees  for  the  Landscape 


EVERGREEN  TREES 
Hex  opaca  •  American  holly 
Junlpems  Virginian^  .  Eastern  red  cedar 
Magnolia  granf^tllyg  .  southern  magnolia 

PjCM  ate  -  Nonway  spmce 
Picea  Dungeng  'gi^ify^' .  blue  spruce 
Pinus  niqrq  -  Austrian  pine 
Pinus  strob^js  .  white  pine 
Pinus  sytvg^trig  -  Scotch  pine 
Tsuoa  cana^enyl!} .  hemioci( 
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Table  1 .3  •  Evergreen  Tree  Selection 


COMMON 
1  NAME 

BOTANICAL 
NAME 

HEIGHT 

WIDTH 

FORM 

GROWTH  RATE 

HARDINESS 
ZONE 

USE  IN  LANDSCAPE 

COLOR  (LEAF) | 

1  American  Holly 

llexopaca 

15-30' 

15-20' 

pyramidal 

Slow  to  medium; 
spaoa  20'  apart 

5 

■pectmen;  screen; 
grouping 

dull  ytllow*green 

Eastern  R«d 
Cedar 

Junipenj$ 
vfrginiana 

3(M0' 

15-18* 

pyramidal  to 
broadly  pyramidal 

medium;  space 
12*  apart 

2 

enframement; 
screen;  windbreak; 
hedge 

dull  reddish-green 

Southern 
Magnolia 

Magnolia 
grandiflofa 

50^' 

3(M0' 

pyramidal;  rounded 
In  maturity 

slow  to  nnedium; 
space  35'  apart 

7 

specimen;  large 
scale:  high  screen 

shiny,  dark  green; 
rust  ook>red  and 
pubescent  on 
underside  | 

Norway  Spruce 

Picea  abies 

40-60' 

25-35* 

pyramidal 

medium;  spaca 
25*  apart 

2 

specimen; 
windbrealc; 
enclosure 

bright  to  n>edium  1 
green  1 

Blue  Spruce 

Picea  pungens 
'Glauca' 

80-100' 

15-25* 

broadly  pyramidal 

slow  to  medium 

2 

specimen;  accent; 
windbreaif 

gray  to  blue-green 

Austrian  Pine 

Pinus  nigra 

30-60* 

20-40' 

pyramidal;  oval  in 
maturity 

medium 

4 

specimen;  wind- 
breaic;  screen  or 
grouping 

dark  green  B 

White  Pine 

Pinus  stmbus 

25-30' 

pyramidal  to 
irregular;  pyramidal 
in  maturity 

fast  to  medium; 
space  15*  apart 

3 

specimen;  screen; 
mass;  background; 
residential  and  large 
scale 

bluish  to  gray-green 

Scotch  Pine 

Pinus  syl\/esths 

30-60' 

30-40' 

irregular  pyramidal 

medium;  slow 
with  maturity; 
space  25*  apart 

2 

specimen;  mass; 
windbreak;  screen 

blue-green; 
yellowish-green  in 
winter 

Hemlocl( 

1- 

Tsuga 
canadensis 

50-70' 

20-25' 

pyramidal 

moderate  to  rapid; 
grows  fast  after 
established;  space 
10'  apart;  closer  in 
hedges 

3 

tall  screen  &  hedges; 
specimen;  open  area 
or  understory  tree; 
north  exposure; 
deep  shade 

dark  green;  flat 
needles 
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Table  1 .3  -  Evergreen  Tree  Selection  continued 


FLOWERING  COLOR, 
LENGTH  OF  BLOOM 

FRUITING 
TIME/TYPE 

TEXTURE 

SOIL  coNorriONs 

WATER 

REQUIREMENTS 

FERTIUZI^4G 
RtQUlHtMENTS 

LIGHT 

TEMPERATURE 

not  important 

red  benlet  in 

October  that  perf  ist 
into  winter 

n^edium-coarse 

fertile,  well-drained, 

acidic 

moist  to  dry 

medium 

sun  to  part  shade 

needs  wind 
protection 

1  not  important 

bluish'ijrey  t>erry  on 
female  plant 

medium 

wide  range;  acidic  to 
extremely  alkalirm; 
will  tolerate  poor 
soils 

dry  to  moist 

low 

sun 

to  lone  1 

large,  fragrant  white 
flowers  in  late  spring 

grayish-brown  cone 
with  red  seeds  in 
early  fall 

coarse 

wide  range,  but 
prefers  slightly  acidic 

medium  to  moist; 
not  dry 

medium 

sun  to  part  shade 

protect  against 
wind  and  extreme 

WOIQ  IVmpVi  AiUT09 

not  important 

brown  cones  in 
upper  part  of  tree; 
pendulous 

medium 

don^i  plant  on  poor 
sites;  sandy,  well- 
drained 

moist,  humid 

good  fertility 

sun  to  part  shade 

not  tolerant  of  hot 
weather 

not  important 

pendulous, 
cylindrical  brown 
cone 

medium 

rich  moist 

medium:  some 
drought  tolerar>oe 

medium  to  high 

sun 

to  zone 

not  important 

cones;  3"  long;  some 
in  clusters 

medium 

tolerant  of  poorly 
drained  and  heavy 
soils 

tolerates  moist,  not 
wet  soil;  tolerates 
some  drought 

medium 

sun 

heat  resistant 

not  important 

5-6"  brown  cone; 
pendant 

fine 

wellKjrained; 
tolerates  dry,  rocky 
soil 

nriedium  to  high 

medium 

sun 

to  zone 

not  important 

gray  to  dull  brown 
rounded  cones 

mediuna 

well-drained;  will 
tolerate  poor  dry 
soil;  will  tolerate  acid 

soil 

low  to  medium 

low  to  medium 

sun 

to  zone 

NA 

brown  1/2*  cone  in 
fail;  slender  apex 
nearly  blunt 

fine 

well<lrained:  acidic; 
deep  moist  loam; 
rocky  bluff  or  sandy 

medium  to  high; 
not  drought  tolerant 

medium 

sun  to  part  shade; 
grows  best  in 
partial  shade 

not  tolerant  of  dry 
winds  or  prolonged 
heat 

ERIC 
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Table  1.3  -  Evergreen  Tree  Selection  continued 


1  COMMON  NAME 

TRANSPLANT* 
ABIUTY 

DISEASE 
PROBLEMS 

INSECT  PROBLEMS 

PRUNING  METHOD 
AND  TIME 

SPECIAL 

CONSIDERATIONS 

UNIQUE  CHAR- 
ACTERISTICS 

OTHER  1 
COMMENTS 

1  Am#rlean  Holly 

aasy;  B  &  B  in 
spring 

leaf  spot; 
bacterial  blight; 
twig  die  back;  leaf 

rot 

scale;  holly  leaf 
miner;  bud  moth; 
whitefly;  beny 
mkjga 

winter  holklay  season 

smaller  leaf  varletiea 
are  better  for  home 
and  downtown 

broadleaf 
evergreen;  spiny 
leaves 

tol«r«t»>«ir 

pollution;  plant  1 
male  for  every  2-3 
females 

Eistem  R«d  C«dar 

easy;  B  &  6 

cedar  apple  rust 

bag  worms;  spider 
mites 

withstands  heavy 
prunir>g;  hedges 

very  easy  to  grow; 
may  dash  with 
other  foliage  ootors 

narrowleaf 
evergreen; 

resistant  to 
phomopsls 

tolerates  air 

pollution 



Southern  Magnolia 

difficult;  B  &  B; 
•arty  spring 

none  serious 

none  serious 

after  flowering 

kywer  brar>chea  will 
lelp  hMe  dropping 
leaves 

broadleaf 
evergreen 

protect  from  winter 
winds  and  sun 

Norway  Spruce 

aasy;  B  &  B 

none  serious 

spider  mites;  spruce 
gall-aphids;  borers; 
budworm 

tolerates  heavy 
pruning;  spring 

NA 

narrowleaf 
evergreen; 

branches  droop 

much  over-planted 

Blua  Spruca 

aasy;  B  &  B 

none  serious 

spruce  gall-aphids; 
spruce  budworm; 
spider  mites 

NA 

k>oses  k)wer 
branches 

rurrowleaf 
evergreen;  blue 
color  will  detract 
from  other  plants 

over-used 

Austrian  Pino 

easy 

Oiplodia  tip  blight 

pine  needle;  scale 

nona  required;  prune 
candles  to  shape 

tolerates  salt  and 

city  conditions 

narrowleaf 
evergreen 

more  tolerant  than 
other  pines 

Whita  Pina 

aasy 

white  pine  blister 
rust 

wtiite  pine  weevil 

can  be  a  sheared 

hedge;  prune  candles 
to  shape 

sweeping  winds  can 
damage 

narrowleaf 
e^;ergreen 

will  not  tolerate  air 

pollution 

Scotch  Pine 

aasy;  B  &  B  if 
root  pruned 

root  rot;  tip  t>light; 
many  rusts; 

serious  problem 

pine  tip  moth 

prune  candles  to 
shape;  June 

varies  in  needle 
length  and  color 

leaves  last  several 
years 

popular  Christmas 
tree 

Hamlock 

easy;  B  &  B  if  ^ 
root  pruned 

leaf  blight;  canker 
rust;  needle  rust; 
sapwood  rot 

scale  In  eastern 
states;  hemk>ck 
borer;  bagworms; 
gypsy  moth 

raponds  well  to 
clipping  for  k>w  or 
mgh  mass  effect;  can 
be  trained  to  thick 
hedge 

sun  scorched  when 
temperature  95*  F 
and  above; 

susceptible  to  salt 
injury 

NA 

NA 

ERIC  7 '"5  x-16        7^  ^> 


Lesson  2:  Selecting  Shrubs  and  Hedges  for  the  Landscape 


There  are  thousatxis  of  different  shrubs  available  for  use  in  the 
landscape.  Therefore,  it  is  necessary  to  determine  the  purpose  the 
plant  must  serve,  in  order  to  select  the  shrub  that  fulfills  the  criteria  set 
by  the  landscaper. 

Shrubs  are  woody  plants  that  are  smaller  than  trees,  usually  less  than 
15  feet  tall,  and  they  have  a  mulii-stem  base.  The  multi-stemmed  base 
distinguishes  shrubs  from  trees,  since  trees  usually  have  only  a  single 
trunl<.  An  exception  is  that  some  shrubs  can  be  trained  to  have  only 
one  stem.  These  s'  are  called  standards  and  are  used  for  more 
formal  designs. 

In  previous  years,  shrubs  were  used  as  "foundation  plantings",  since 
they  provided  transition  from  house  to  ground  by  hiding  high 
foundations.  Modern  houses  usually  do  not  have  foundations  to  hide, 
so  shrubs  are  used  for  different  purposes. 

Hedges  are  shrubs  that  are  usually  massed  together  to  form  an 
unbroken  line,  then  trimmed  for  a  more  formal  look. 

Purposes  of  Shrubs  and  Hedges 

Shrubs  -  Shrubs  serve  many  purposes  in  the  landscape.  They  are 
used  as  a  wall  element  in  the  outdoor  room.  They  enclose  spaces, 
helpinc  o  create  an  intimate  feeling  in  yards.  They  define  spaces  and 
act  as  a  transition  plant  from  trees  and  structures  to  the  ground. 
Those  with  ridged  and  geometric  shapes  are  often  used  as  specimen 
or  accent  plants.  Softer,  less  dense  shrubs  create  a  soft,  silhouetting 
backdrop  for  other  smaller  plants  Shrubs  can  provide  privacy  or 
security  by  enclosing  spaces  To  offer  full  privacy,  the  shrub  should 
be  six  feet  tall;  and  its  branches  should  be  high,  wide,  and  dense. 
Shrubs  are  also  used  as  a  screen  for  blocking  unsightly  views.  Shrubs 
with  spreading,  intertwined,  and  thorr  '  branches  are  good  for  helping 
to  direct  pedestrian  traffic. 

Like  trees,  shrubs  can  be  used  as  a  focal  point  as  well  as  for  seasonal 
effects.   Their  texture,  color,  foliage,  stems,  flowers,  and  fruits  are 


important  factors  to  consider  for  these  uses.  Like  trees,  shrubs  are 
also  used  to  soften  harsh  building  lines.  Shrubs  with  fragrant  flowers 
are  pleasant  near  tenaces.  patios,  or  under  windows  of  a  house  or 
building.  Shrubs  have  the  ability  to  absorb  noise  and  sen/e  as  a 
windbreak.  Coarse-textured  shrubs  do  this  best.  Leaves  with  hairy 
surfaces  help  collect  dust  and  purify  the  air. 

Hedges  -  A  formal  hedge  can  be  used  as  a  fence  or  screen  for 
privacy,  it  can  also  serve  as  a  garden  border,  a  boundary,  and  a 
moans  of  directing  traffic.  There  are  three  heights  of  hedges  that  serve 
different  purposes.  A  low  hedge,  one  foot  or  less,  serves  as  a  border 
tor  flower  beds  and  walks.  A  medium  hedge,  up  to  six  feet,  sen/es  as 
a  property  border  and  a  backdrop  for  other  plants.  A  tall  hedge,  over 
six  feet,  helps  block  wind,  sun,  and  screens  unsightly  objects  or  views. 

Selection  Criteria 

The  criteria  for  selecting  shrubs  is  basically  the  same  as  for  trees, 
adding  a  few  unique  aspects  which  should  also  be  considered. 

Texture  -  Because  shrubs  grow  to  eye  level,  texture  is  an  Important 
element  in  selecting  them.  Fine-textured  plants  make  spaces  appear 
larger,  and  are  a  good  backdrop  for  flowers.  Coarse-textured  plants 
are  better  proportioned  to  large  spaces,  and  they  attract  more 
attention  than  fine-textured  plants.  Therefore,  when  using  many 
coarse-textured  plants,  more  fine-textured  plants  are  needed  to 
counterbalance  the  design. 

Size  -  Since  the  sizes  of  shrubs  vary  so  widely,  it  is  important  to 
determine  the  mature  size  of  the  shrub  before  planting  it  in  the 

landscape. 

Broad-  and  narrow-leaved  evergreens  -  Care  must  be  taken  when 
using  broad-leaved  and  narrow-leaved  evergreens  with  deciduous 
shrubs.  Broad-leaved  evergreens  reflect  light;  making  them  look 
lighter  in  weight  than  narrow-leaved  evergreens,  which  absorb  light; 
giving  them  a  heavy,  dull  look.  This  appearance  may  not  go  well  with 
other,  light-weight  deciduous  shrubs.  Used  in  the  proper  proportions; 
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Unit  X '  Selecting  and  Using  Plants  in  the  Landscape 


these  plants  together  can  create  a  pleasant  year-round  effect  with 
color,  texture,  and  form. 

Deciduous  shrubs  -  Winter  stem  colors  of  some  shrubs  must  be 
considered  when  selecting  a  plant.  Some  turn  a  red  or  wine  color  in 
winter  which  may  clash  with  a  landscape's  color  theme. 

Shrub  form  -  There  are  several  basic  fomns  of  shrubs.  The  n^ature 
form  of  a  shrub  should  be  considered  in  selection,  since  some  shrubs 
look  different  when  young.  If  chosen  when  young,  they  may  later 
grow  into  something  that  detracts  from  the  landscape  design.  Shrubs 
can  be  pruned  into  a  desired  shape,  but  this  requires  high 
maintenance,  another  factor  to  consider  when  selecting  the  plant. 

Formal  or  informg^l  -  Shrubs  can  be  used  in  formal  or  informal 
landscapes.  The  type  of  landscape  must  be  determined  before 
selecting  the  shrub.  Although  most  can  be  used  in  either  type  of 
design,  some  wo^k  better  in  one  than  the  other 

Selection  Criteria  for  Common  Shrubs 

Specific  criteria  for  the  selection  of  common  flowering  and  evergreen 
shrubs  are  found  in  the  tables  provided  at  the  end  of  this  lesson. 

Summary 

Each  shrub  has  unique  characteristics  that  must  be  considered  when 
selecting  it  for  the  landscape.  Shrubs  and  hedges  are  the  plants  in  the 
landscape  that  are  used  as  a  transition  between  trees  and  structures 
to  the  ground.  They  are  usually  less  than  15  feet  tall  and  have  many 
stems.  Heclges  are  formally  pruned  shrubs  used  to  help  direct  traffic 
or  provide  a  screen.  Shrubs  are  at  eye-level  so  te)cture  is  an  important 
factor  when  selecting  them.  The  mature  size  of  a  shrub,  its  form,  and 
whether  it  is  deciduous  or  evergreen;  should  all  be  points  of 
consideration  of  selection  as  well. 
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Lesson  2:  Selecting  Shrubs  and  Hedges  for  the  Landscape 


FLOWERING  SHRUBS 
Berberis  thunbergil  -  Japanese  barberry 

(ppmus  sericea  -  redosler  dogwood 
Chaenomeles  soeclosa  -  flowering  quince 
E^ionymus  alatus  -  winged  euonymus  or  burning  bush 
Forsvthia  x  Intermedia  -  border  forsythia 
LIqustrum  )9ponlcum  -  wax  leaf  prh/et 
Nandina  donriestlcum  -  nandlna  or  heavenly  bamboo 
Pvracantha  cocclnea  -  scarlet  firethorn 
Sallx  gracllistvia  -  rosegold  pussy  willow 
Splrea  vanhouttel  -  Vanhoutte  spirea 
Syrinaa  vulgaris  -  common  IHac 
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Table  2.1  -  Rowering  Shrub  Selection 


COMMON 
NAME 

BOTANICAL 
NAME 

HEIGHT 

WIDTH 

FORM 

GROWTH  RATE 

HARDINESS 
ZONE 

USE  IN  LANDSCAPE 

COLOR  (LEAF) 

JapaneM 
Barberry 

Bertehs 
thunbergii 

4-7' 

rounded;  dense 

medium;  space  3' 
apart 

4 

hedge;  foundation; 
specimen;  mass  barrier; 
shrub  border 

medium  green; 
reddish  in  fall 

Redosier 
Dogwood 

Comus  sericea 

7-9' 

10* 

broad-spreading, 
multi-stemmed 

fast 

2 

specimen;  mass;  shrub 
border 

medium  green; 
purplish  in  fall 

Flowering 
Quince 

Chaenomeles 
speciosB 

6-10' 

6-10' 

rounded  to  irregular 

medium;  space  4' 
apart 

4 

shrub  border;  specimen; 
mass;  barrier 

glossy,  dark  green; 
yellow  in  fall 

Winged 
Euonymus  or 
Burning  Bush 

Euonymus 
alatus 

15-20' 

15-20' 

upright;  flat  top; 
rounded 

medium  to  slow; 
space  5'  apart 

3 

specimen;  naturalistic 
mass;  barrier;  hedge; 
screen 

dark  green;  brilliant 
red  in  fall 

Border 
For$ythia 

Forsythia  x 
intermedia 

6-10* 

10-12' 

rounded  with 
arching  branches 

medium  to  fast; 
space  4'  apart 

5 

specimen;  border;  mass; 
screen; 

mdeium  green; 
bronze  in  fall 

Wax  Leaf  Privet 

Liqustrum 
japonicum 

6-10' 

6-8' 

rounded;  upright  to 
spreading; 

fast;  space  5'  apart 

7-10 

residential  and  large 
scale;  screen;  border; 
h'jcJge 

glossy,  dark  green 

Nandina  or 

Heavenly 

Bamboo 

Nandina 
domestica 

45" 

2'3* 

upright;  irregular 

medium  to  fast; 
space  2*  apart 

6-10 

specimen;  containers; 
mass 

med'-*m  green; 
briyi     d  in  fall 

Scarlet 
Firethorn 

Pyracantha 
coccinea 

6-15' 

10' 

upright;  rounded; 
irregular 

fast;  space  8'  apart 

6 

specimen;  barrier; 
screen;  hedge 

glossy,  dark-green 

Rosegold 
Pussy  Willow 

Salix  gracilistyla 

6-10' 

5-8* 

rounded 

extremely  fast 

5 

specimen;  barrier; 
screen 

bluish-gray 

Vanhoutte 
Spirea 

Spirea 
vanhouttei 

5-8* 

5-8' 

rounded  with 
pendulous 

ibii  ai  iv«i  lOo 

fast;  space  4'  apart 

5 

shrub  border;  foundation 

pale  bluish-green 
upperside;  lighter 
underside;  bronze- 
yellow  in  fall 

Common  Ulac 

Syringa  vulgaris 

8-10' 

6-12" 

upright;  irregular; 

multi-stemmed; 

ieggy 

medium;  space  8' 
apart 

3 

shrub  border;  massing 

dark  green;  no  fall 
color 

'2 
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Table  2.1  -  Rowering  Shrub  Selection  continued 


FLOWERING  COLOR. 
LENGTH  OF  BLOOM 

FRUITING  TIME/TYPE 

TEXTURE 

SO.L  CONDITIONS 

WATER 

REQUIREMENTS 

FERTILIZING 
REQUIREMENTS 

LIGHT 

REQUIREMENTS 

TcMPERATLRc 
REQUIREMENTS 

not  showy;  small 
yellow  flowers  in  early 
spring 

red  berries  in  October 
that  persist  into  winter 

fine  to  medium 

wide  range;  well- 
drained;  acidic  to 
alkaline 

moist  to  dry; 

withstands 

drought 

medium 

sun  to  part  shade; 
best  in  full  sun 

to  zone 

white  1  1/2  to  2  1/2" 
flowers  in  late  May  to 
June 

white  1  /5**  berry-like 
fruits  in  September 

medium 

wide  range 

moist  to  wet 

medium 

sun 

to  zone 

red,  white,  or  pink 
flowers  In  early  spring 
(March) 

yellowish-green  pomp 
in  late  summer 

medium 

wide  range;  well- 
drained 

medium 

medium; 
chlorosis  in 
alkaline  soils 

sun  to  part  shade 

to  zone 

not  innportant 

4-lobed  capsule;  red 
to  orange 

medium 

wide  range;  acidic  to 
alkaline;  well-drained 

medium  to  dry 

medium  to  low 

sun  to  part  shade 

to  zone 

bright  yellow  flov/ers 
in  early  sprlnr  (hat 
last  2-3  weeks 

not  important 

medium 

wide  range;  well- 
drained;  acidic  to 
alkaline 

low  to  medium 

medium 

sun  to  part  shaoo; 
best  in  full  sun 

to  zone 

white  4-6"  fragrant, 
showy  clusters  in  June 
and  July 

black  clusters  in  fall 
and  winter 

medium  to 
coarse 

wide  range;  acidic  to 
alkaline;  medium 
drainage 

medium;  drought 
resistant 

medium 

sun  to  part  shade 

to  zone;  severe 
winters  will  kill 
twigs 

showy  white  panicles 
in  mid-summer 

red  cluster  in  fait  and 
winter 

fine 

wide  range;  loam;  pH 
5.0-6.5;  chlorosis  in 
alkaline  soils 

drought  resistant 

low 

sun  to  part  shade 

heat  resistant;  dies 
back  at  0* ,  loses 
leaves  at  10* 

showy  white  clusters 
in  June 

bright  orange-red 
clusters  that  persist 
into  winter 

medium 

wide  range;  well- 
drained,  acidic  to 
alkaline 

medium  to  dry 

medium 

sun  to  part  shade; 
better  flowers  in 
full  sun 

to  zone 

showy;  1  1/4"  long; 
pinkish-reddish  tinged 
catkins 

capsule  that  contains 
cottony  or  silky,  hairy 
seeds 

fine 

well<lrained;  deep, 
not  chalky  soil 

moist 

medium  to  low 

sun 

to  zone 

white  showy  flowers  in 
late  spring 

not  important 

medium  to  fine 

wide  range.  pH  6.0- 
7.0 

medium 

medium 

sun  to  part  shade 

to  zone 

white,  pink,  purple,  or 
blue  fragrant  flowers 
in  late  spring 

not  important 

medium  to 
coarse 

wide  range;  neutral 
pH 

medium  to  low 

medium  to  low 

sun 

to  zone 

714 
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Table  2.1  -  Rowering  Shrub  Selection  continued 


COMMON 
NAME 

TRANSPLANT- 
ABiUTY 

DISEASE  PROBLEMS 

INSECT 
PROBLEMS 

PRUNING  METHOD  AND 
TIME 

UFESPAN 

SPECIAL 

CONSIDERATIONS 

OTHER  COMMENTS  H 

B«rb«fry 

•asy;  bare  root 

bacterial  leaf  spot; 
anthracnose;  root  rots; 
wilt 

barberry  aphid; 
scale 

anytime 

medium 

many  thorns;  good  fall 
color 

some  dutivars  have  1 
purple  foliage;  collects  1 
trash 

Redoslar 

Dogwood 

easy;  bare  root 
or  B  &  B 

stem  canker 

scales; 
bagworms 

to  keep  yellow  coUy 
prune  old  wood 

medium 

good  fall  color;  attrac* 
tive  red  stem  in  winter 

spreads  by 

underground  stolons 

Flowering 
Quinc# 

easy;  B  &  B 

leaf  spot 

scale;  aphids 

prune  to  6"  aboveground 
after  spring  bloom  or 
annually;  thin  stems 
after  blooming 

medium 

only  showy  2  weeks  of 
year  in  spring;  tfmny; 
collects  trash 

fruit  good  for  jellies; 
thomless  varieties 
available 

Winged 
Euonomoui  or 
Burning  Bush 

easy;  B  &  B 

none  serious 

none  serious 

withstands  pruning 

long 

sensitive  to  salt; 
excellent  fall  color  in 
sun 

compact  varieties  (5*) 
are  the  common 
plants  in  nurseries 

Bordor 
Forsythi« 

easy;  bare  root 
or  B  &  B 

crown  gall;  leaf  spots; 
forsythia  stem  gall 

spider  mites 

prune  after  flowering; 
remove  older  stems 

medium 

late  frosts  can  kill 
blooms;  not  for 
foundation  planting 

attractive  arching 
branch  pattern  in 
winter;  overused 

Wax  Leaf 

Privet 

easy;  B  &  B 

none  serious 

none  serious 

after  flowering 

medium 

showy,  fragrarrt  fkiwers 

wildlife  food 

Nandina 

Haavanly 

Bamboo 

easy 

none  serious 

none  serious 

after  flowering 

medium 

plant  in  groups  for 
cross  pollination; 
protect  from  southwest 
winds 

wildlife  food 

Scarlat 
FIrethorn 

difficult; 
container;  in 
spring 

fireblight;  scab  on  fruit; 
twig  blight;  root  rot 

scale;  lace  bug; 
aphids 

needed  to  keep  in 
bounds;  any  time 

long 

fruit  produced  on  2- 
year  wood;  fruK  has 
nice  character 

wildlife  food;  thorns 

Rosegold 
Put sy  Willow 

easy;  container 
or  B  &  B 

bacterial  twig  blight; 
crown  gall;  leaf  blight; 
powdery  mildew;  rust; 
scabs 

lace  bug;  aphid; 
willow  flea; 
weevil  borer; 
scale 

summer  or  fall 

long 

showy  male  flowers 

Vanhoutte 
Spirea 

easy 

none  serious 

aphids 

should  not  be  sheared; 
best  to  prune  to  base; 

ui  Ml  iw  n  1  iwi  1 1  wvvvi  1 1  lu 

long 

very  showy  flowers 

good  shrub  border 
plant 

Common  Ulac 

easy 

powdery  mildew; 
bacterial  blight 

borer;  scale 

needs  constant 
grooming  annually  after 
blooming;  remove  1/3 
of  oldest  canes 

long 

fngrant  flowers 

best  for  cool  climates; 
renew  old  overgrown 
plants;  sensitive  to  air 
pollution 

7iG 


X-22 


Lesson  2:  Selecting  Shmbs  and  Hedges  for  the  Landscape 


EVERGREEN  SHRUBS 
Buxus  microphytia  -  Korean  boxwood  littleleaf  boxwood 
Euonymus  kiautschovicus  -  spreading  euonymus 
Hex  crenata  'Helleri'  -  Japanese  holly 
Junioerus  chlnensis  'Hetzli"  -  hetzH  juniper 
Junloerus  chinensis  'Phttzeriana*'  -  phltzer  juniper 
Mahonia  aaulfollum  -  Oregon  grape  holly 
PInus  muqo  -  mugo  pine 
Rhododendron  catawblense  -  catawba  rhododendron 
Taxus  cuspidata  -  Japanese  yew 
Thuja  cx;cidentalis  -  Eastern  or  American  arborvilae  or  white  cedar 
Viburnum  rhvtidoDhulluni  -  leatherleaf  viburnum 
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Table  2.2  •  Evergreen  Shrub  Selection 


COMMON  NAME 

BOTANiCAL 
NAME 

HEIGHT 

T 

WIDTH 

FORM 

GROWTH  RATE 

HARDINES 
ZONE 

USE  IN  LANDSCAPE 

COLOR  (LEAF) 

Korean  Boxwood  or 
Uttieleaf  Boxwood 

Buxus 
mfCfophylla 

3-4' 

3-4' 

compact; 
roundt 

moderate  to 
slow;  space  2' 
apart 

5;  hardiest  of 
species 

specimen;  hedge;  mass 
grouping;  container; 
foundation;  border; 

green,  yellow  to 
browpish^reen  in 
winter 

Spreading 
Euonymus 

Euonymus 
kiautschovica 

8-10' 

broadly  oval 

fast;  space  6' 
apart 

5 

natualistic;  espalier; 
screens,  informal  hedge, 
massing 

green;  rusty- 
green  in  winter 

Japanese  Holly 

Ilex  cranata 
'Heihri" 

2-4- 

compact;  dense; 
rounded 

slow;  space  2' 
apart 

5 

containers  (will  trail  over); 
hedge;  foundation;  patto; 
border 

dark  green 

Met2ii  Juniper 

JunipBfOus 
chinensis  'Hetzii' 

15' 

15' 

upright; 
spreading 

fast;  space  5' 
apart 

4-10 

screen;  foundation;  dry. 
windswept  slope;  mass; 
specimen 

blue-green 

Pfltzer  Juniper 

Junipents 
chinansis 
'Pfitzeriana" 

0* 

6^' 

wide-spreading; 

medium  to  fast; 
space  5'  apart 

4 

specimen;  mass;  screen; 
hedge 

gray-green; 
needle-like 

Oregon  Grape 
Holly 

Mahonia 
aquifolium 

3-5^ 

upright;  irregular 

slow'-2'  to  3'  over 
3  to  4  years 

5 

shrub  border;  foundation; 
specimen 

dark  green;  holly- 
like, purplish- 
bronze  in  fall 

Mugo  Pine 

Pinus  mugo 

10-20': 
"compacta" 
4  to  5' 

25-30'; 
"cortipact 
a-  4  to  5' 

mounded 

slow;  space  4' 
apart 

2 

accent;  specimen;  rock 
gardens;  residential 
scale;  mass;  foundations 

medium  green 
needles;  2  in  a 
bundle 

Catawba 

Rhododendron 

Rhododrandron 
catawbiense 

6^10' 

6^^ 

rounded 

slow  to  medium; 
space  4'  apart 

4 

mass;  specimen;  under- 
story;  woodland  area 

dark  green; 

yellow-green 

underside 

Japanese  Yew 

Taxus  cuspidata 

4-6' 

5-7' 

broad  oval; 

compact; 

irregular 

slow;  space  4' 
apart 

4 

foundation;  hedge; 
screen  b^rdar;  mass 

dark  green; 

yellowish 

underside 

Eastern  or 
American 

AfDorviMiv  or  wniie 
Cedar 

Thuja 

occidentalis 

40  60* 

10-15' 

pyramidal 

slow  to  medium 

2 

hedge;  screen; 
windbreak; 

dark  green; 
brownish  yellow 
in  winter 

Leatherleaf 

Viburnum 

Viburnum 
rhytidophyllum 

S-10' 

6^8' 

upright;  oval  to 
round;  loosely 
branched 

medium;  space 
5'  apart 

6 

specimen;  shrub  border; 
accen* 

dark  green;  light 
to  white  under- 
side; leathery 

ERIC 
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Table  2.2  •  Evergreen  Shrub  Selection  continued 


FLOWERING  CX)LOR. 
LENGTH  OF  BLOOM 

FRUITING  TIME/TYF'c 

TEXTURE 

SOIL  CONDITIONS 

WATER 

REQUIREMENTS 

FERTILIZING 
REQUIREMENTS 

UGHT  1 
REQUIREMENTS 

TEMPERATURE 
REQUIREMENTS 

fragrant  terminal 
clusters;  not  important 

capsule 

fine 

welk\ained;  high 
organic  matter;  best  in 
slightly  acidic  soils 

medium 

medium 

sun  to  part  Shade 

protect  from  dn/ing 
winds  arKi  extreme 
kiw  temperature 

showy,  small, 
greenish-white  clusters 
in  August 

pale  green;  orange  In 
fall  and  winter; 
showy;  November 

medium 
to  cc«*se 

wide  range;  acidic  to 
alkaline;  fertile  to  poor 

medium 

medium 

sun  to  part  shade 

may  die  t>aok  in 
winter  with  cold 
temperature 

not  important 

1 74"*  black  berry-like 
fruit  in  September 

fine 

medium  drainage;  pH 
5.0-6.0;  loam 

medium 

high  each  year 

Sun  to  part  shade, 
part  shade  if  poor 
soil 

to  zone 

not  important 

bluish-gray;  fall  and 
winter;  colorful 

'ne 

wide  range;  well- 
drained;  prefers  alkaline, 
though  tolerates  acid 

medium,  does 
well  in  dry  areas 

medium 

full  sun.  will  grow  in 
part  shade 

to  zone 

not  important 

small  cones 

fine 

wide  range;  alkaline; 
tolerates  actd;  well- 
drained;  good  for  rocky 
soils 

medium 

medium 

sun  to  part  shade 

to  zone 

bright  yellow  flowers  in 
tate  April;  slightly 
fragrant 

grape*like  true  berry; 
blue-black  with  1  /3" 
bloom  on  surface; 
August  to  September 

medium 

acidic;  well-drained 

moist 

medium 

shade 

not  in  hot  sun  or 
wind 

not  important 

cones;  not  important 

medium 

wide  range;  prefers 
deep,  moist,  loam 

medium 

medium 

sun  to  part  shade 

to  zone 

rosy-lilac  to  magenta- 
purple  and  white  in 
early  summer;  very 
showy 

capsule 

bold^ 
coarse 

well-drained;  organic 
acid  soil 

medium  to  high 

medium 

best  in  pan  shade 

to  zone 

not  important 

red-coated  on  female 
only 

medium 
to  fine 

well-drained;  acidic  to 
alkaline  soil 

medium  to  high 

medium 

sun  to  shade 

to  zone 

not  important 

1/3  to  1/2"  long; 
yellowish  cones 

medium- 
fine 

well-drained,  marshy; 
loam;  tolerates  alkaline 

soil 

high  humidity; 
medium  to  moist 

medium 

sun 

to  zone 

creamy-white  terminal 
cluster  4"-8"  across  in 
late  spring 

not  important 

coarse 

medium  drainage; 
acidic  to  alkaline 

medium 

fertilize  each  year 

shade  to  part 
shade 

to  zone 
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Table  2.2  •  Evergreen  Shrub  Selection  contlnu'xl 


% 


COMMON  NAME 

TRANSPUNT- 
ABILITY 

DISEASE 
PROBLEMS 

INSECT  PROBI^MS 

PRUNING  METHOD 
AND  TIME 

UFE  SPAN 

SPECIAL 

CONSIDERATIONS 

OTHER  COMMENTS 

KofMn  Boxwood 
or  UMoloaf 
Boxwood 

easy;  B  &  B  or 
container 

caniter;  blight;  leaf 
spot;  root  rU 

mealy  bugs;  boxwood 
leaf  miner;  giant 
hornet;  boxwood 
webworm 

prune  to  remove 
dead  twigs 

long 

doni  c  jitivate 
around  as  roots  are 
close  to  surface 

hardier  than  common 
boxwood;  broadleaf 
evergreen 

Spreading 
Euonymut 

easy 

mildew; 

anthracnose;  crown 
gall;  leaf  spot 

aphids;  thrips;  scale 

some  varieties  may 
be  tree  form  if 
pruned 

long 

flowers  attract  flies; 
not  good  for  patio 

leaves  droop  in  winter 

Japanese  Holly 

easy 

none  serious 

none  serious 

can  be  sheared  into 
formal  shapes 

medium 

attractive  light 
reflective  ability 

a  hardier  variety 

Hetzii  Juniper 

easy 

phomopsis  twig 
blight 

bagworms 

anytime 

long 

not  applicable 

not  applicable 

Pfltzer  Juniper 

easily;  B  &  B  or 
container 

phomopsis  blight 

bag  worms;  juniper 
scale;  mItes;  aphids 

specimens  may  be 
pruned  to  tree 
forms 

long 

sometimes  found  to 
grow  taller  than 
listed 

good  landscaping 
cultivars  are  available 

Oregon  Grape 
Holly 

medium 

leaf  rust;  leaf  spot; 
leaf  scorch 

barberry  aphid;  scale; 
whitefly 

annually,  just  after 
flowering 

medium 

good  yellow  flowers 
and  grape-like  fruit 

unsweeping  winds 
and  winter  sun  cause 
leaf  scorch 

Mugo  Pine 

easy;  B  &  B  if 
root  pruned 

rusts;  wood  rots 

borer;  scale 

prune  annually  to 
keep  dwarf 

long 

slow  growing 

confusing  due  to 
variety  of  sizes; 
compact  varieties 
used  most  often 

Catawl>a 
Rhododendron 

B&  Bor 
container 

botrytis  blotch; 
blights;  gray  blight; 
canker;  crown  rot; 
powdery  mildew 

leaf  hopper;  whiteflies; 
mealybugs;  borer; 
scales  thrips 

after  flowering 

long  life  if  in 
good 

conditions 

protect  from  winter 
sun  and  wind;  mulch 
at  all  times; 

must  have  good 
cortditions 

Japanese  Yew 

easy;  B  &  B 

none  serious 

none  serious 

anytime 

long 

tolerates  city 
conditions 

hardiest  yew;  lots  of 
good  varieties 

Eastern  or 
American 

White  Cedar 

easy 

leaf  blight;  tip  blight; 
juniper  blight;  cedar 

browning  and 
shreding 

bagworm;  arborvitae 
aphid;  leaf  miner; 
mite<*  mealwhun*  ftCdln 

tolerant;  prior  to 
growth  in  spring 

long 

high  winds,  snow, 
and  ice  can 
damage;  has  tansy- 
odor  when  bruised 

other  varieties  turn 
ugly  yellow-brown  in 
winter 

Leatherleaf 
Viburnum 

easy;  B  &  B 

none  serious 

none  serious 

prune  after 
flowering 

long 

hardiest  of  evergreen 
vib'-ifnums 

best  with  protection 
from  sun  and  wind 
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Oround  covers  are  often  referred  to  as  '*probiem-solve^s^  They  are 
versatile  plants  that  are  able  to  be  used  where  others  will  not  work. 

Purposes  of  Ground  Covers 

Definition  -  Ground  covers  are  low-growing  plants  (usually  less  than 
18"  tall)  that  cover  the  ground  rapidly  by  a  dense»  trailing,  growth  habit. 
Many  times  they  are  used  instead  of  turf.  Ground  covers  can  be 
needle  or  broad-leafed  evergreen,  or  deciduous.  They  can  be 
hert)aceous  or  woody  Some  will  flower;  some  will  not.  Usually 
ground  covers  are  used  to  lower  maintenance,  although  sometimes  the 
opposite  occurs. 

Uses  -  Ground  covers  are  good  for  problem  areas.  These  include 
steep  slopes;  shady  or  sunny  areas;  and  soils  which  are  too  wet,  dry, 
acidic,  or  alkaline.  Ground  covers  are  often  found  along  highway 
banks  or  around  trees  in  yards  where  mowing  is  difficult  and 
dangerous.  Soil  erosion  can  easily  be  controlled  by  planting  a  ground 
cover  to  absorb  rainfall  and  cut  down  on  surface  run-off.  In  areas  of 
a  landscape  that  are  too  narrow  or  small  for  turf  or  other  plants  to  be 
maintained,  ground  covers  are  a  good  alternative.  They  also  hkie  litter 
from  messy  trees  and  fill  in  small  spaces  around  paths  and  stepping 
stones  in  a  garden.  Some  ground  covers  will  withstand  foot  traffic  and 
some  will  not  In  wide  open  areas,  they  help  reduce  glare  and  shade 
the  soil  to  keep  it  from  drying  out  rapidly.  Ground  covers  also  work 
well  in  protecting  the  roots  of  shallow-rooted  trees  or  shrubs.  In  hard- 
to-maintain  areas,  ground  covers  help  prevent  weeds.  Some  ground 
covers  do  not  require  as  much  water  or  nutrients  as  grass,  so  they  are 
in  less  competition  with  trees  and  shrubs. 

Aesthetic  benefits  -  In  a  landscape  planting  of  several  trees  and 
shrubs,  a  ground  cover  is  effectively  used  to  blend  the  plants  with  the 
enviroment.  They  offer  a  variety  of  colors,  textures,  and  patterns  that 
work  well  as  a  transition  from  turf  grasses  to  other  plants  or  objects. 
Ground  covers  should  not  only  be  used  as  problem-solvers.  They 
offer  much  ornamental  value  to  a  landscape  as  well  as  help  create 
harmony  and  tranquility  in  the  design. 


Lesson  3:  Selecting  Ground  Covers  and  Vines 


Selecting  Ground  Covers 

Site  -  When  selecting  a  ground  cover  for  the  landscape,  determine  the 
condition  of  the  site  to  be  planted.  Whether  the  location  is  sunny  or 
shady,  wet  or  dry,  ackiic  or  alkaline;  there  is  a  ground  cover  for  every 
situation.  The  landscaper  must  match  the  cultural  requirements  of  the 
plant  to  the  growing  enviroment. 

Growth  habit  -  Ground  covers  come  in  three  basic  types:  vining, 
creeping  (underground  stolon),  and  prostrate.  Landscapers  can 
choose  one  with  the  growth  habit  that  will  best  suit  their  needs.  The 
height  and  the  intended  use  must  be  consklered,  but  width  is  not 
important.  The  growth  habit;  mature  size;  and  light,  water,  and 
temperature  requirements;  must  all  be  known  before  the  ground  cover 
is  planted.  It  is  also  helpful  to  know  the  best  planting  time.  Some 
ground  covers  are  more  sensitive  than  others;  making  the  time  of  least 
environmental  stress  best  for  planting.  In  cold  winter  areas  like 
Missouri,  ground  covers  are  subject  to  "heaving."  When  the  ground 
freezes  and  thaws  repeatedly,  it  causes  the  plants  to  be  pushed  out  of 
the  ground,  exposing  their  root  systems,  and  killing  them.  When 
planting,  allow  time  for  them  to  become  established  before  winter. 
With  careful  selection,  ground  covers  can  bring  a  very  pleasant  look 
to  any  landscape,  while  filling  a  specific  function. 

Purposes  of  Vines 

Definition  -  Vines  are  much  like  ground  covers.  Both  have  a  trailing 
form  of  growth.  Some  plants  can  be  used  as  both.  A  vine  is  a 
climbing  plant.  It  grows  against  gravity  only  if  it  can  attach  itself  to  a 
vertical  support  or  surface;  otherwise,  it  will  trail  along  the  ground. 

Uses  -  Vines  have  curvelinear  patterns  of  line,  texture,  and  color  They 
are  very  decorative,  and  some  are  very  fragrant.  They  also  serve 
many  purposes,  allowing  versatility  in  their  use.  They  provide  more 
show  and  interest  from  less  ground  space,  and  are  more  flexible  in 
tight  spaces  than  any  other  plant  form.  Vines  can  be  used  as  screens 
for  privacy  and  shade  They  also  reduce  glare  and  heat.  They  can  be 
used  on  fences  or  trellises  to  add  seasonal  effects  such  as  flowers. 
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fruit,  leaves,  and  branching  patterns.  They  can  be  used  to  hide  old 
tree  stumps,  utility  pdes.  and  dead  trees.  They  can  decorate  rock 
walls  or  naturally-occurring  rock  outcrops. 

Evergreen  vines  offer  year-round  foliage,  whereas  decWuous  vines 
offer  beautiful  inegular  stem  patterns  on  bare  walls  or  surfaces. 
Sometimes  these  branching  pattems  are  more  beautiful  than  the 
leaves.  They  are  good  to  use  on  a  southern  exposure  wtiere  they 
provide  cooling  insulation  in  the  summer  and  allow  the  sun  to  filter 
through  in  the  winter. 

Aesthetic  benefits  -  Vines  can  soften  fences,  walls,  and  harsh 
architectural  lines  of  buildings;  however,  they  should  be  carefully 
chosen,  because  a  poorly  chosen  vine  might  hide  good  architecture. 
Vines  create  the  sense  of  having  a  ceiling  in  an  outdoor  room,  bringing 
the  landscape  down  to  human  scale.  A  vine  can  be  pruned  to  keep 
all  side  branches  and  leaves  off  the  main  "trunk"  until  It  reaches  the 
desired  height;  then  it  grows  out  to  form  a  ceiling,  or  arbor,  of  foliage. 

Selecting  Vines 

Method  of  climbing  -  In  ordes'  to  sele<it  a  vine,  landscapers  must  first 
know  the  soil  and  climate  requirements  of  the  vine.  Next,  they  must 
know  the  vine's  method  of  climbing.  There  are  three  methods: 
twining  or  winding  of  the  stems  around  the  support;  tendrils,  which  are 
thin  flexible  shoots  that  wrap  themselves  around  anything  they  contact; 
or  clinging.  A  vine  clings  to  the  surface  in  two  ways.  One,  is  by 
tendrils  with  disk-like  adhesive  tips  or  "suction-cups,"  which  attach 
themselves  firmly  to  any  surface,  including  glass.  The  other,  is  by 
small  aerial  rootlets  that  grow  out  from  the  stem  and  "dig"  themselves 
into  any  crevice  of  a  rough-textured  surface.  Clinging  vines  are  best 
used  on  stone  or  masonry,  not  wood.  Their  tight  clinging  may  hold 
moisture  close  to  wood  surfaces,  causing  them  to  rot.  Once  the 
method  of  climbing  is  known,  the  proper  vine  and  support  structure 
can  be  selected.  If  the  vine  is  needed  for  a  particular  problem  area, 
both  may  need  to  be  selected. 

Growth  -  The  rate  of  growth  and  the  mature  size  (height  and  width)  of 


erIc  7'?  7 


the  vine  should  be  known  before  choosing,  so  It  will  not  outgrow  the 
chosen  location. 

Other  features  -  The  texture,  density,  and  color  should  also  be 
considered  in  the  selection  process.  The  seasonal  decorative  features; 
such  as  flowers,  fruit,  fall  color,  and  winter  patterns  should  also  be 
considered. 

Selection  Criteria 

Table  3.1 ,  included  at  the  end  of  this  lesson,  lists  the  criteria  to  akJ  In 
the  selection  of  ground  covers  and  vines  in  the  landscape. 

Summary 

Ground  covers  and  vines  can  be  used  in  areas  of  the  landscape  where 
other  plants  may  not  be  successful.  Selection  of  vines  and  ground 
covers  should  be  made  according  to  the  purposes  desired,  and  their 
ability  to  adapt  to  the  requirements  of  the  area.  Vines  and  ground 
covers  are  often  a  beautiful  addition  to  the  landscape. 
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Lesson  3:  Selecting  Ground  Covers  and  Vinos 


GROUND  COVERS  AND  VINES 
Ajuga  reptans  -  ajuga  or  bugleweed 
Celastms  scandens  -  American  bittersweet 
Coronllla  varis  -  crown  vetch 
Euonvmus  fortune!  radlcans  -  bigleaf  wintercreeper 
Hedra  helix  •  English  Ivy 
Juniperus  horlzontalls  -  creeping  juniper 
Lonlcera  |aponlca  Halllana'  -  Hall's  honeysuckle 
VInca  minor  -  creeping  myrtle  or  periwinkle 
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Table  3.1  -  Ground  Cover  and  Vine  Selection 


1  COMMON 
1  NAME 

BOTANICAL 
NAME 

HEIGHT 

WIDTH 

FORM 

GROWTH 
RATE 

HARDINESS 
ZONE 

USE  IN  LANDSCAPE 

COLOR  (LEAF) 

1  Aiugaor 

Ajuga  mptans 

spreading 

mat-like  dump 

fast;  may  be 
invasive 

3 

ground  cover:  rock  garden, 
edging,  border 

shiny  green« 
burgundy 

American 
Bltt«rtwMt 

C^lastms 
$candBns 

20' 

15-20Wariable, 
space  12"  apart 

spreading 

fast 

3 

Vine:  screen  with  support 
from  walls,  trellises,  or 
art)ors 

bright  yelkyw  in  fail 

Crown  Vetch 

CoroniVs  vahs 

9-18" 

20";  space  24" 
apart 

sprawling, 
spreading 

fast 

4 

ground  cover:  steep  banks, 
rock  garden,  highway 
erosion  control;  too  coarse 
for  most  gardens 

gray-green 

Bigteaf 

wintercreeper 

Euonymus 

foftunBi 

'Radicans' 

vine;  12- 
24"  ground 
cover 

variable 

irregular 
spreading 

medium  to 
fast 

4 

ground  cover  or  shrub  vine; 
will  grow  as  vine  with 
support 

dark  green 

English  Ivy 

Hedra  helix 

6-10"  as 
ground  cover 

variable;  space 
12"  apart 

spreading 

fast 

6 

vine;  trellis  cover;  ground 
cover:  planter  tx>%.  lawn 
substitute;  deep  roou  good 
for  erosk>n  control 

mature-deep  green 
upperskle.  yelk>w- 
green  underside;  0 
young-*light  green  | 

Creeping 
Juniper 

JunipBrus 
hohzontalis 

12-16" 

10';  space  8' 
apart 

irregular 
spreading 

moderate 

2 

ground  cover:  rock 
gardens;  hangs  over  a  wall 

blue-green;  H 
greenishixirple  in  H 
winter  | 

Heirs 

Honeysuckle 

Lonicera 
japonica 
'HaJliana' 

as  ground 
cover  6* 
mound 

20-30';  space  6- 
10'  apart 

spreading 

fast 

3 

vine:  to  cover  bank  or  fence 
when  controlled 

dark  green 

Creeping 
Myrtle  or 
Periwinkle 

Vinca  minor 

10'' 

moderate 
spread;  space 
12'  apart 

mat-forming 

moderate 

5 

ground  cover:  rock  garden, 
tub.  hanging  basket 

blue-green 
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Table  3.1  -  Ground  Cover  and  Vine  Selection  continued 


FLOWERING  CXDLOR; 
LENGTH  OF  BLOOM 

FRUITING 
TIME/TYPE 

TEXTURE 

SOIL  CONDIT'CNS 

WATER 

REQUIREMENTS 

FERTILIZING 
REQUIREMENTS 

LIGHT 

REQUIREMENTS 

TERMPERATURE 
REQUIREMENTS 

April  to  May:  violet-blue 
to  purple 

not  important 

medium 

tolerates  poor  soil; 
well<lrained 

medium 

k>w  to  medium 

shade-where  grass 
will  not  grow;  also 
part  sun 

to  zone 

inconspicuous 

yei!w  w  and  orange 
through  winter 

medium  to 
coarse 

any  soil 

medium 

medium  to  low 

Sun  to  part  shade; 
best  fruiting  in  full 
sun 

to  zone 

pink*purp)e  in  summer 

not  important 

fine  to 
medium 

tolerates  poor  soils; 
well-drained,  dry  soils 

low 

low 

full  sun 

to  zone 

not  showy 

many  bright 
orange  fruit 
through  winter 

medium 

widA  range  of  soil 

moderately 
drought  resistant 

responds  well  to 
fertilizer 

full  sun  to  part 
shade 

not  hot,  western 
exposure 

inconspicuous,  globe- 
shaped 

not  important 

medium  to 
coarse 

wide  range;  fertile, 
moist,  well-drained 

moist 

medium  to  high 

grows  well  in  shade; 
will  take  sun 

to  zone 

inconspicuous 

blue  on  a  short 
stem,  sometimes 
glaucous 

fine 

wide  range  of  soils; 
grows  well  in  sandy, 
rocky  soils 

moderately  dry  to 
dry 

medium  to  low 

sun;  susceptible  to 
fungus  in  shade 

to  zone 

white,  fragrant  2"  flowers 

thftt  \/6llnw  with  Anft 

black,  fleshy  berry 

coarse 

most  any  soil 

drought-tolerant 

medium 

sun  or  light  shade 

to  20*F 

bright  blue  (white  and 
purple  cultivars 
available);  not  showy 

none 

fine  to 
medium 

tolerates  most  soils 

moderately 
tolerant  of  drought 

medium 

best  in  part  shade 
or  shade,  but 
tolerates  full  sun 

does  not  tolerate 
hot  temperatures 

7,12 
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Table  3.1  -  Ground  Cover  and  Vine  Selection  continued 


r  

1     JMMUN  NAMc 

TDAKlCDI  AKIT 

ABILITY 

PROBLEMS 

PROBLEMS 

PPlJKIIMr)  MCTMT^D  AND 
TIME 

SPECIAL 

CONSIDERATIONS 

OTHER  COMMENTS  1 

— IZ  

Aluqa 
DugitwMa 

easy  by  division 

crown  rot  from 
overvfuwuiny  q% 
poor  aeration 

none  serious 

division 

k>ng 

can  remove  flower  stalks  D 
with  a  lawn  mower  set  at 
a  high  letting 

easy 

nor>e  serious 

Euonymws  scale 

heavy  pruning  required  in 
keep  in  bounds 

k>r)g 

need  male  and  female  to 
flower  and  fruit;  1  male 
per  6  female 

Crown  V«tch 

by  seed;  1 

MAI  iMxi  /4  AAA  *A 

pound/ 1,000  sq. 
ft. 

none  serious 

none  serious 

mow  to  6".  2<3  times  a 
year 

legume^itrogen  fixer 

Big  >eaf 
wlntercreeper 

easy 

mildew  in  shady, 
caim  locations 

Euonymus  scale, 
siem  gaiii 
nematodes 

dip  back  as  needed 

long 

easy  to  grow 

English  Ivy 

ea$y 

Dactenai  lear  spoi 

spioer  mues 

^rlm              ufKArt  rlAAAAAAfVI 

iiini  uacn  wnvn  nvv^swy 
and  to  enhance  compact 
growth 

CrMping 
Juniper 

easy 

juniper  blight 

Spider  mites 

Trim  oacK  wnen  necessary 

long 

Halls 

Honeysuckle 

easy 

none  serious 

none  serious 

cut  back  heavily  to  keep 
in  bounds 

long 

can  be  invasive;  very 
vigorous 

must  keep  in  bounds, 
use  as  either  vine  or 
ground  cover 

Myrtle  or 
Periwinkle 

easy 

none  serious 

none  serious 

1  shear  annually  to  form 
1  dense  growth 

long 

roots  develop  at  nodes 
with  contact  with  soil 
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Flowers  come  in  a  wide  variety  of  colors  and  fragrances.  They  are 
an  important  element  of  landscape  design.  They  create  a  vivid  display 
wherever  they  are  planted.  Their  brilliant  colors  easMy  make  them  the 
focal  point  of  the  design.  This  can  interfere  If  they  are  not  supposed 
to  be  the  focal  point.  In  addition,  they  can  detract  from  the  important 
objects  in  the  design.  For  this  reason,  flowers  must  be  chosen  with 
care. 

Flower  Groups 

There  are  three  groups  of  flowers:  annuals,  perennials  (including 
bulbous  perennials),  and  biennials.  Annuals  are  (rfants  whose  life  cyde 
is  completed  in  one  growing  season.  Their  advantage  is  that  they 
bloom  for  several  months  producing  lasting,  seasonal  color. 

Annuals  -  There  are  two  types  of  annuals:  hardy  and  tender.  Hardy 
annuals  can  tolerate  cool  temperatures,  even  frost.  They  can  be 
seeded  outdoors  in  the  early  spring  or  the  preceding  fall.  Tender 
annuals  should  be  started  indoors  and  transplanted  outdoors  when 
danger  of  frost  Is  past.  Some  can  be  seeded  directly  outdoors  in  the 
spring,  after  the  soil  has  warmed. 

Perennials  -  Perennials  are  plants  that  live  from  year  to  year,  having 
one  period  of  blooming  per  season.  Most  die  back  to  the  roots  in 
winter,  and  grow  again  in  the  spring  or  when  the  time  is  right  for  each 
plant.  Some  perennials  are  grown  only  for  their  foliage,  and  the 
flowers  detract  from  the  plant.  Others  are  grown  only  for  their  flowers. 
Perennials  offer  many  years  of  satisfaction;  while  saving  the  time, 
latx)r,  and  expense  of  planting  each  year.  They  also  form  the 
framework  in  the  garden  around  which  annuals  and  biennials  cin  be 
planted.  Perennials  are  not  entirely  permanent;  they  can  be  dug  up 
and  moved  If  the  gardener  wishes. 

Bulbous  perennials  are  those  plants  that  grow  from  tubers,  corms. 
rhizomes,  tuberous  roots,  or  true  bulbs;  and  bloom  once  a  year. 
These  include  two  categories;  hardy  bulbs  and  terxJer  bulbs.  IHardy 
bulbs  are  those  able  to  survive  the  winter  outskJe  in  the  ground. 
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Examples  are;  hyacinths,  daffodils,  and  tulips.  Tender  bulbs  cannot 
sun/lve  the  winter  and  have  to  be  dug  up  each  fall,  stored  in  wanner 
temperatures  for  the  winter,  and  set  out  again  in  the  spring.  Examples 
are;  gladiolus,  canna.  caladium,  and  tuberous  begonia. 

Biennials  •  Biennials  are  plants  that  complete  their  life  cyde  in  two 
years.  The  first  year,  they  have  vegetative  growth;  the  second  year 
they  flower  and  then  die.  The'ie  include;  English  daisy  and  foxglove. 

Purposes 

Beds  and  borders  -  Flowers  have  many  uses  in  the  landscape.  Two 
popular  uses  for  flowers,  are  flower  beds  and  borders.  A  flower  bed 
is  a  free-standing,  cultivated  area  planted  with  only  flowers;  sun-ounded 
by  the  lawn  or  open  area  to  allow  viewing  from  all  sides.  They  have 
no  woody  plants  as  a  backdrop.  Rower  beds  can  be  difficult  to 
design.  Beds  are  used  as  a  focal  point  in  landscape  when  they  r>either 
conflict  with  other  objects,  nor  invite  damage  from  activities.  Flower 
beds  should  not  be  used  in  the  public  area  of  a  house  since  they 
detract  from  the  entry. 

A  flower  border  is  a  design  placed  in  front  of  a  backdrop  of  plants  or 
the  edge  of  a  house,  skJewalk,  or  fence.  A  border  is  accessible  and 
viewed  from  only  one  sMe.  Borders  should  be  no  nfK>re  than  five  feet 
deep  so  they  can  be  maintained  from  the  back  without  damaging 
plants  in  the  front.  Borders  are  easier  to  design  than  beds  and  are 
used  to  soften  the  edges  of  buildings,  skJewalks,  fences,  and  lawns. 

Other  uses  -  Rowers  are  used  in  several  other  ways  such  as;  in 
containers,  rock  gardens,  mass  plantings,  edgings,  ground  covers, 
hanging  t)askets,  rock  walls,  backgrounds,  house  plants,  specimens, 
carpet  and  pattern  beds;  as  well  as  in  arrangements  of  cut  or  dried 
flowers. 

Flower  Selection 

Site  conditions  -  When  selecting  flowers,  several  factors  about  the 
existing  site  must  be  considered.     These  include:  cultural 
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requirements,  the  amount  of  light  atxl  moisture  avaHable,  the  type  of 
soil,  and  the  temperature.  These  must  be  determined;  and  then  plants 
that  match  these  conditions  can  be  planted.  The  soil  may  need 
amendments  before  any  plants  wHi  grow. 

Design  decisions  -  Design  decisions;  such  as  whether  to  use  a  bed  or 
a  border,  an  informal  or  formal  garden,  and  the  color  scheme;  must  be 
detemfiined  first. 

Other  characteristics  -  Characteristics  of  the  plant;  such  as  height, 
color,  spread  or  width,  form,  texture,  blooming  season,  and  length  of 
blooming  time;  must  all  be  considered  before  selecting  a  plant. 

While  annuals  bloom  continuously  during  the  summer,  perennials 
Woom  at  different  times  and  for  different  lengths  of  time.  Many  beds 
and  borders  are  designed  so  that  something  is  in  bloom  all  during  the 
summer,  allowing  different  points  ol  interest  each  week  or  two.  Tome 
beds  and  borders  are  timed  to  be  spectacular  for  one  or  two  weel<s 
during  the  season. 

Perennial  Characteristics 

Table  4.1,  on  the  following  pages,  contains  common  perennials  used 
in  the  landscape.  This  is  only  a  very  small  sample  of  the  hundreds  of 
perennials  available  for  landscape  use.  These  characteristics  wOi  help 
in  selecting  perenrlals  for  a  particular  design.  Without  knowing  plant 
characteristics  before  selecting,  a  design  could  look  like  a  chaotic 
mess  instead  of  a  beautiful,  flowing  landscape. 

Summary 

With  the  variety  of  color,  texture,  and  seasonal  interest  flowers  provide; 
they  should  be  used  often  but  selected  with  care.  Knowledge  of 
characteristics  In  selecting  flowers  helps  landscapers  to  use  them 
successfully  in  a  landscape  plan. 
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PERENNIALS 
Artemisia  schmidtlana  -  silver  niound 
Astilbe  X  ardendsli  •  false  spirea  astlibe 
Aquileaia  hybrids  -  columbine 
Chrysanthemum  x  moflfolium  -  garden  mum 
Coreopsis  lancedata  -  coreopsis 
Hemerocallis  hybrids  -  day  lily 
Heuchera  sanquinea  -  coral  bells 
Hosta  species  -  plantain  lily  or  hosta 
Liriope  soicata  -  creeping  lily  turf 
Phlox  subulata  -  creepino  phlox 
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Table  4.1  -  Perennial  Selection 


COMMON 
NAME 

BOTANICAL  NAME 

HEIGHT 

WIDTH 

FORM 

GROWTH 
RATE 

HARDINESS 
ZONE 

USE  IN  LANDSCAPE 

COLOR  1 
(LEAF)  1 

Silm  Mound 

Artemisia 
Schmidtiana 

4-6" 

ir;  fpaoe  8"  apart 

round  mound 

medium* 
slow 

4 

perennial  tx>rder; 
specimen;  rock 
garden;  border 

silvery-white 

Faie#  Spirea 

Astilbe  n  BfViendsii 

4' 

2';  space  2'  apart 

erect 

medium- 
fast 

5 

border;  wikJ  gardens; 
water  areas 

green 

Columbine 

Aquifegia  hybrids 

2-3' 

V;  space  9"  apart 

rounded  erect 
stems 

fast 

4 

naturalized  settings; 
rock  gardens;  border 

deep  green 

Garden  Mum 

Chrysanthemum  x 
morifdiium 

1-3' 

2  1/2  ;  space  12< 
18"  apart 

columnar  to 
round  mound 

fast 

5 

border;  mass 
plantings;  late  flower 
display 

green  to 
grayish -green 

Coreopsis 

Coreopsis 
lanceolata 

Z 

space  12**  apart 

upright, 
sprawling 

fast 

3 

front  or  middle  of 
border 

dark  green 

Day  Uly 

HemBfvcaliis 
hybrids 

depends  on 

vafiety-20"  to  3- 
4' 

2';  space  IS-re*" 
apart 

rounded  upright 

medium 

4 

mass  planting; 
border 

bright  green 

Coral  Bells 

Heuchera 
sar)guinea 

flower  8talk-2', 
10-12"  tall 

space  12"  apart 

round  clump 

w/stalked 

flowers 

medium* 
slow 

4 

for  small  areas;  an 
edging  or  open 
border 

dark,  bright 
green 

Plantain  Lily 
or  Hosta 

l-losta  species 

2  1/2'  tall 

40";  space  30-36" 
apart 

rounded  mound 

mediu;  0 

3 

border 

bluish^reen 

Creeping  Lily 
Turf 

Liriope  spicata 

8-12''  tall;  flower 
scapes  10  tall 

12"  and  spreading; 
space  12"  apart 

mound 

w/arcning 

leaves 

fast 

4 

ground  cover; 

dark  green; 
raIa  nrean  in 
winter  | 

Creeping 
Phlox 

Phlox  subulata 

3-6" 

2';  space  12  18" 
apart 

prostrate 
mound;  dense 

fast 

4 

edging;  walls;  ground 
cover 

bright  green 
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Table  4.1  •  Perennial  Selection  continued 


FLOWERING  COLOR;  LENGTH 
OF  BLOOM 

TEXTURE 

oQIL  (>ONUITIUNo 

WAicn 

REQUIREMENTS 

rcnl  ILI^INU 

REQUIREMENTS 

1  l/^UT 

REOUIREMEfOTS 

REQUIREMENTS 

•mAll,  whit9,  or  yollow  flowors; 
not  showy 

fine 

tolerates  poor,  sanay  son, 
well-drained 

low,  will  roi  in  wei 
soils 

full  uin 

hot 

red,  pink,  white,  or  lavender 
spike-like  flowers  in  June  to  July 

medium 

weii^oraineo,  renMe,  moist 

summer*<iry,  winier— 
dry 

meaium-nign, 
fertilize  each  spring 

f  1  ill  aim  nr  nftrfiftl 

lUii  sun  oi  paniai 

Shade 

red.  pink,  yellow,  blue,  white,  or 
purple  flowers  from  May  to  June 

medium- 
coarso 

excellent  drainage;  sandy- 
loam  soil 

medium*high 

medium 

full  sun;  partial  shade 
lenyinens  iioweiing 
season 

to  zone 

yellow,  orange,  red,  bronze, 
white,  or  lavender  flowers  from 
August  to  frost 

medium- 
coarse 

prefers  well^drained,  moist 
soil;  well-drained  soil 
essential  for  winter  survival 

high 

heavy 

fiill  oi  m 

lUii  sun 

bright  yellow  flowers  from  June 
to  September 

medium 

well<lrained;  ordinary  garden 
soil 

medium 

medium 

full  sun 

to  zone 

many  colors;  3-4  weeks  at 
different  times  depending  on 
variety;  some  are  repeat 
bloomers 

fine 

well-drained,  high  inorganic 
matter,  medium  fertility  moist 
soil 

medium 

medium 

prefer  sun,  but  will 
grown  in  partial 
shade 

to  zone 

bell-shaped;  red.  coral,  or  pink 
1/2"  wide  flowers  on  2'  stalks 
from  June  to  September 

coarse 

well^lrained,  moist  soil  with 
high  organic  matter 

medium-high 

low 

pan  siiaua  19  uosi 

Uaao  nut  nf  hnt 

afternoon  sun 

white  to  pale  lilac  flowers  in  July 

coarse 

well-drained  ,  moist;  iiigh  in 
organic  matter;  no  soggy  soil 

moisi,  not  wet 

low-medium 

nor4i9il  f\f  noon  cHa^A 

paiiiai  Ui  Ovvfj  snauo 

1/4"  wide,  pale  violet  to  white 
flowers  on  stalks;  8-10";  summer 

fine 

well-drained,  moist;  fertilie 
soil  with  organic  matter 
added 

moist 

medium 

partial .  ade  to 
shade 

to  zone 

red-purple,  violet-purple,  pink, 
and  white  flowers  from  March 
through  May 

fine 

weii'drained,  gritty  soils; 
alkaline 

low-medium 

medium-low 

sunny  or  partial 
shade 

to  zone 
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Table  4,1  -  Perennial  Selection  continued 


COMMON 

TRANSPLANT- 

ADIi  ITV 

DISEASE  PROBLEMS 

INSECT  PROBLEMS 

PRUNING  METHOD  AND 

1 IIVIC 

UFE 

SPECIAL  CONSID- 

OTHER 

Silver  Moi!nd 

easy  by  root 
division 

rust 

none  serious 

prune  foliage  before 
nowenng  \q  Keep  piani 
from  falling  open  in  tie 
middle 

long 

does  not  tolerate  much 

WIlllVi  iTiwIsllUIV  UvwVUvV 

of  silvery  coating  on  the 
leaves 

FaUe  Spirea 

Aau|D0 

easy 

powdery  mildew;  wilt 

Japanese  beetles; 
spioer  miiea 

divide  every  3  years 

long 

Columbine 

easy*  divide  in 
spring 

leaf  spot;  crown  rot;  root 
rot;  rust 

leaf  miner;  columbine 
borer;  aphids 

none  required 

usually 
acts  as 
annual 

should  be  planted  where 
fading  leaves  oa  .  4^ 
camouflaged  by  other 
foliage 

can  be  used  as  cut 
flowers 

Garden  Mum 

easy 

bacterial  blight;  leaf 
spot;  wilt;  rust;  powdery 
mildew;  aster  yellows 

aphids;  stalk  borer? 
leaf  miner:  spider  mites 

can  prune  back  early 
summer  to  maintain 
netgnii  siop  pincning  in 
mid-summer  or  when 
flowering  begins 

long 

shallow  rooting  causes 
need  for  regular 

ujstArinn '  ttnnlvj  ■  lirth^ 

Wawriny*  appiy  b  iiyni 
winter  mulch 

can  t>e  used  as  c* 
flowers;  many 

^iilfiufirtt  AwftiliiKklA 

VUHIVBI  9  Wclllflli/IO 

Coreopsis 

easy 

leaf  spot,  rust,  powdery 
mil'^sw 

chewing  insects 

remove  faded  flowers 
oerore  iney  seeci 

long 

not  invasive  like  other 
Vaf  leiies 

Day  Uly 

easy 

none  serious 

none  serious 

divide  most  vigorous 
varieties  every  3  years 

long 

individu;«l  blossoms  last 
one       ,  DUi  Dioom  ovoi 
a  long  season 

Coral  Bells 

easy 

none  s^?rious 

none  serious 

aiviue  Wtten  wocxiy, 
remove  faded  blooms 

long 

winter 

Plantain  Lily 
or  Hosta 

easy 

none  serious 

snails,  slugs,  and  other 
chewing  insects 

remove  fad^  d  hJooming 
stalks 

long 

divide  clumps  as 
needed  in  spring  or  fall 

wet  soil  in  the 
winter  can  damage 
thii^  olants 

Creeping  Uly 
Turf 

easy 

none  senous 

none  serious 

can  mow  over  the  top  in 
early  spring  to  remove 
old  foliage;  set  mower 
blade  high 

long 

foliage  may  be 
una..ractive  in  winter 
north  of  zone  6 

remove  old  foliage 
in  spring  to 
promote  new 

growth 

Creeping 
Phlox 

easy 

rust 

spider  mites 

mow  halfway  to  grouiid 
after  flowering  to  form 
dense  plant 

long 

evergreen 

X-38 


7i(; 


A  weil-manicured  lawn,  along  with  well-groomed  trees  and  shrubs, 
adds  to  the  appearance  and  value  of  a  house  or  business. 

Purposes 

For  the  purpose  of  landscaping,  turfgrasses  are  the  lowest  growing 
and  have  the  finest  texture  of  available  plants.  They  provide  a  low, 
level  foreground  on  which  to  plant  other  materials. 

Turfgrasses  provide  an  appealing  and  Inviting  carpet  of  green  around 
a  home.  They  help  unify  the  tree  and  flower  plantings  in  the  yard,  as 
well  as  provide  a  play  or  work  area.  Turfgrasses  help  control  erosion 
by  absorbing  rainwater  instead  of  allowing  it  to  run  off,  carrying 
precious  top  soil  with  it.  Turfgrasses  help  reduce  heat  from  the  sun, 
making  an  area  cooler  and  more  comfortable  for  sitting  or  walking. 
They  also  reduce  the  sun's  glare. 

Turfgrass  Selection  ConsMerations 

Desired  use  of  a  lawn  must  be  detemiined  before  selecting  a  variety 
of  turfgrass  to  use.  The  climate  must  also  be  considered. 
Temperature  and  moisture  are  the  most  limiting  factors  in  turfgrass 
considei  ation.  Temperature  is  the  leading  factor,  since  water  may  be 
somewhat  controlled  by  irrigation.  It  must  fc>e  determined  if  the  grass 
will  grow  in  sun,  shade,  or  both.  One  must  know  whether  there  are 
slopes  steeper  than  three  to  one  (one  foot  high  for  each  three  feet 
horizontally),  because  gratises  are  hard  to  establish  and  maintain  on 
slopes  greater  than  this.  One  must  also  know  if  the  soil  is  well-drained 
and  what  the  pH  is. 

When  selecting  a  turfgrass  species  the  following  characteristics  must 
be  considered  to  see  if  the  species  fits  one's  needs. 

1 .  Hardiness  zone 

2.  Temperature  requirements:  warm-season,  BO'-QS'F  daytime; 
cool-sei  son,  60°-70"F  daytime 

3.  Drought-tolerant  or  high  water  requirements 
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4.  Annual  or  perennial 

5.  Light  exposure:  sun.  shade,  or  both 

6.  Wear  tolerance;  durabOity 

7.  Mabit  of  growth;  creeping,  bunching 

8.  Planting  method  and  establishment  time 

9.  f^e  of  growth 

10.  Fertlizer  requirements;  heavy  or  light  feeders 

11.  High  or  low  maintenance 

12.  Resistance  to  pests  and  diseases 

13.  Mowing  height 

14.  Mature  natural  height 

15.  Used  as  mixture  or  single  species 

Turfgrass  Characteristics 

SelectkKi  characteristics  of  six  common  turgrasses  grown  in  Missouri 
are  located  on  Table  5.1  at  the  end  of  this  lesson.  These 
characteristtes  must  be  known  before  a  grass  can  be  selected  for  a 
specific  location. 

Summary 

Turfgrasses  are  used  to  create  appealing  lawns  that  serve  to  unify  tree 
and  flower  plantings  around  a  home.  Turfgras-ses  are  also  used  for 
parks,  commercial  sites,  and  athletic  fields.  The  existing  conditions  on 
a  site,  as  well  as  chara^cteristics  of  an  individual  turfgrass,  must  be 
known  in  order  to  select  a  successful  turfgrass  for  a  growing  site. 

Credits 

Diecker.  W:lliam  W.  Grasses  and  Grass  Like  Plants  of  Cultivated  FIgId 
and  Pastures  in  Missouri. 

It.gles,  Jack  E.  Ornamental  H^^rtir^^ftt^^ra  Principles  and  Practices.  1st 
ed.  Alt>any,  NY:  Delmar  Publishers  Co.,  1985. 

Kucera,  Qair  K.  The  Grasses  in  Missouri.  University  of  Missouri- 
Columbia,  1961. 
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Martin.  Jr..  Edward  C.  Landscape  Plants  In  Design.  Westport.  CT: 
AVI  Publishing  Co.  Inc..  1983. 

Scotts.  Professionai  Turf  Manual.  f^rysvHIe.  OH:  The  O.M.  Scott  and 
Sons  Co.,  1981. 
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Lesson  5:  Selecting  Turfgrasses 


TURFGRASSES 
Cvnodon  dactvlon  -  Bermudagrass 
Festuca  arundlnacea  -  tall  fescue 
Festuca  rubra  -  red  fescue 
Loilum  perenne  -  perenntel  ryegrass 
Poa  pratensls  -  Kentucky  t)luegrass 
Zoyzla  fatjonica  -  zoysia  grass 


X-41 


750 


Table  6.1  -  Turfgrass  Selection 


1  COMMON 
1  NAME 

BOTANICAL 
NAME 

HARDINESS 
ZONE 

SEASON 
WARM/COOL 

ANNUAL/ 
PERENNIAL 

GROWTH 
HABIT 

NATURAL 
HEIGHT 

MOWING 
HEIGHT 

SOIL 

TOLERANCE 

FERTIUZING 
REQUIREMENTS 

R  Bermuda 
1  Qrtftc 

Cynodon 
dactyton 

7 

warm 

paranoial 

stolon,  ftiizonv 
craaptng 

12" 

1-2' 

rich,  moist, 
pH  5.2-7.0 

medium 

TaN  Fttcu# 

Festuca 
amndinac&a 

54 

cool 

parannial 

bunch 

24-36" 

1  1/2-3" 

wkto  ranga,  pH 

5.3-7.5 

medium 

R«d  FascM 

FastucM  rubra 

cool 

partnniaJ 

bunch 

8" 

3/4-1  1/2" 

wida  ranga; 

kMrpH 

low 

Parannlal  Rya 
Grata 

Lolium  peranna 

cool 

parsnnial 

bunch 

12-24" 

1  1/2-?  1/2" 

wkia  ranga 

medium-low 

Kantucky 
Bluagrats 

Poa  praiensis 

3-7 

cool 

parennial 

rhizoma, 
crsaping 

12-24" 

3/4-1  1/r 

fertila  loam, 
pH  6  0-7.5 

medium 

Zoytia  Grass 

Zoysia  japonica 

6 

warm 

parannial 

stolon,  rhizoma, 
cr««pjng 

12" 

1/2-1" 

wall-drainad, 

pH  5.5-7.0 

medium  | 

75  J 


X-42 


7;>2 


Table  6.1  -  Turfgrass  Selection  continued 


FERTILIZINQ  TIME 

MOISTURE 
REQUIREMENTS 

LIGHT 

REQUIREMENTS 

HOW 

ESTABUSHEO 

ESTABLISH* 
MENT  TIME 

RATE  OF  SEEDING 
(#/1.000  SQ.  FT.) 

RATE  OF 
PLUGGING 

WHEN  TO 
ESTABLISH 

3-4  x/year 

good  drought 
tolerance 

full  sun 

seed  or  plug 

rapid 

2-3 

6-12**  apart 

early  summer 

1  late  fall,  •vly 
1  tpring 

excellent  drought 
tolerance 

sunny;  somewhate 
shade  tolerant 

seed 

rapid 

4^  (K-dl) 
10^12  (Turf-type) 

not  a4>plicable 

eartyfall 

1  lata  fall,  rarly 
H  tpring 

good  drought 
tolerance 

sun  or  shade 

aeed 

moderate 

3-5 

not  applicable 

tarty  fall,  early 
spring 

n  •arfy  fall,  Mfly 
H  tpring 

not  very  drought 
tolerant 

sunny;  rK>t  very 
shade  tolerant 

teed 

rapid 

rK>t  applicable 

tarty  fall  | 

•arly  spring,  •arly 
sunrirrmr,  aarty  fail 

not  drought  tolerant 

sun  in  rnxth;  shade 
in  south 

seed 

rapid 

2-4 

not  applicable 

earty  fall,  eariy 
spring 

tarly  spring,  mid. 
1  summer*  «arly  fall 

excellent  drought 
tolerance 

sun  to  part  shade 

stolon 

slow,  6-9  months 

usually  vegetatively 
propagated 

6'  apart 

May 

7.^4 
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Table  6.1  -  Turfgrass  Selection  continued 


COMMON 
NAME 

TEMPERATURE 
10LERANCE 

DISEASE  PROBLEMS 

INSECT  PROBLEMS 

USE 

TEXTURE 

COLOR 

OTHER  1 
C0MMEI4TS  1 

Bermuda  Grass 

high  haat 

dead  spot;  brown  patch; 
dollar  spot 

none  imponani 

pwMSi  iw7u/aii 

fields;  homes 

iinv 

goea  dormant  | 

TaPI  Fascus 

haat  tolarant 

leaf  spot;  brown  patch; 
resistant  to  moat  diseases 
except  snow  mold 

not  many  ^ntass  heavy 
populations;  army  worm; 
grubs;  sod-wetTworm 

utility;  roadways, 
athletic  fields, 
erosion  prevention 

coarse-wiry 

medium  green 

Red  Fascua 

not  heat  tolerant 

fungus 

none  important 

lawns 

fine 

dark  green 

don't  overfeed 

Paranoial  Rya 
Grass 

not  heat  tolarant 

leaf  spot  rust 

any  worms;  sod- 
webworms 

lawns;  nign  iraTTic 
areas 

medium  to 
coarse 

Dngm  green 

snasins  nava 

pinkish  cok>r 

Kantticky  Blua 
Grass 

80*F 

moderately  resistant  to 
most  cool  season 
diseases 

grubs;  6nch  bugs;  sod- 
webworms;  cut  worms; 
army  womna 

sunny  lawns; 
athletic  fields; 
parks 

medium 

blue-green 

resistant  to  leaf 
spot 

Zoysia  Grass 

high  heat 

nematodes;  brown  patch; 
dollar  spot;  Pythium 

mole  crickets;  sod- 
webworms;  Billbugs; 
grubs;  army  worms;  mites; 
scales 

golf  course  sand 
traps;  lawns 

medium 

medium  green 

low  maintenance; 
grows  above 
60*F 
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Landscape  designing  includes  communicating  a  design  proposal  to 

a  client.  This  proposal  is  prepared  on  paper  as  a  landscape  plan  for 
a  particular  site.  To  effectively  compose  a  design;  the  designer  must 
use  the  elements  of  design;  which  are  texture,  form,  color,  and  line. 

Texture 

Texture  is  the  fineness  or  coarseness  of  a  plan^.  It  is  deiermined  by 
comparing  the  textures  of  sun-ounding  plants  in  the  landscape.  The 
physical  features  of  a  plant,  such  as  the  size  of  the  plant,  foliage, 
branches,  baric,  and  buds,  help  in  the  determination  of  texture. 

Foiiage  plays  an  important  part  in  texture.  Simple  leaves  are  usually 
course,  whereas  compound  leaves  are  fine-textured.  Leaf  margins  or 
edges,  and  the  smoothness  or  roughness  of  leaves,  also  indicate 
texture.  The  arrangement  of  the  foliage  may  influence  the  texture  as 
well.  If  the  foliage  is  thicl<  the  texture  will  seem  fine,  and  if  the  foliage 
is  wide  and  open  the  texture  will  seem  coarse. 

Texture  can  be  used  to  create  an  illusion  of  depth.  Fine  texture  helps 
to  create  a  receding  appearance,  while  coarse  texture  seems  to 
advance.  The  farther  away  a  plant  is.  the  finer  the  texture  appears. 
Coarse  plants  are  better  placed  in  the  foreground  and  fine-textured 
plants  in  the  bacl<ground.  In  addition,  combining  lighting  and 
shadowing  with  texture  can  help  create  depth  in  a  design. 

Form 

The  form  of  a  plant  is  its  three-dimensional  shape.  Three-dimensional 
shape  is  the  outcome  of  the  natural  growth  habits  of  the  trunk, 
branches,  and  foliage.  See  Figure  1.1  for  basic  plant  forms. 

Most  plants  are  more  rounded  and  horizontal  in  form  than  vertical. 
Vertical  forms  tend  to  stand  out  and  dominate  the  landscape.  Plants 
which  are  grown  in  their  natural  habitat  and  terrain  have  a  tendency  to 
follow  the  form  and  the  contour  of  the  land. 
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Figure  1.1  -  Basic  Plant  Forms 


oval  fasligialo  columnar  pyramidal 


spreading  or  proslralo 
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Form  or  shape  of  the  area  to  be  landscaped  must  also  be  considered 
in  creating  an  effective  design.  The  shape  of  the  area  Is  depicted  by 
the  plant  forms  and  their  placement  in  the  landscape. 

Form  or  shape  is  also  created  by  how  plants  are  grouped.  A  group  of 
plants  can  take  the  form  of  individual  plants.  Too  many  different  forms 
in  a  landscape  can  create  chaos. 

Color 

Color  creates  excitement  in  the  landscape.  Color  is  found  In  the 
foliage,  branches,  bark,  flower,  and  fruit  of  plants.  When  choosing 
color  for  the  landscape,  foliage  color  should  be  considered  first 
because  it  is  the  color  that  lasts  the  longest. 

Color  combinations  may  var ;  because  of  many  environmental  factors. 
The  most  common  factor  is  tne  changing  seasons.  Other  factors  are 
weather  conditions,  time  of  day,  distance,  light  intensity,  and 
background  against  which  the  color  is  placed. 

Yellow,  red.  and  orange  are  warm  yet  bright,  inviting,  and  lively  colors 
which  seem  to  advance.  Cool  colors  such  as  violet,  blue,  and  green 
recede  and  help  create  a  restful  mood.  Coolers  should  be  selected  to 
complement  the  theme  of  the  design. 

Line 

Line  is  the  intersection  of  two  planes;  it  also  outlines  or  silhouettes  a 
form  or  shape.  Lines  can  be  cur/ed,  horizontal,  or  vertical. 

Line  can  create  a  visual  as  well  as  physical  direction.  One's  eye  can 
follow  the  line  of  a  landscape  that  gives  an  illusion  of  deoth  or  height. 
Physical  line  defines  circulation  patterns  and  space  throughout  the 
landscape.  Line  can  create  a  feeling  of  formality  when  straight,  and 
one  of  naturalness  when  gently  curved.  Intersected  lines  give  a  feeling 
of  hesitation. 
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Emotion 


When  design  elements  are  effectively  used  in  a  landscape,  they  can 
stimulate  many  emotions  In  people. 

Size  •  The  size  of  a  plant  or  group  of  plants  can  make  an  area  appear 
smaller  or  larger  than  it  actually  Is.  Anything  that  is  larger  than  tl.e 
nonnal  size  may  stimulate  an  uneasy  or  scary  feeling.  Anything 
smaller  than  normal  may  stimulate  an  inferior  feeling. 

jg  -  Une  may  stimulate  many  emotions.  Horizontal  lines  promote  a 
sense  of  tranquility  and  peace.  Curved  lines  seem  gentle  and  flowing, 
whereas  vertical  lines  seem  dignified  and  strong. 

Color  -  Color  may  have  more  of  &  psychological  effect  on  people. 
Hues  are  pure  colors.  Tints  are  hues  with  a  touch  of  white  to  soften 
a  color,  thus  helping  to  create  a  happy  mood.  A  peaceful  feeling  may 
be  created  by  sddlng  gray  to  a  hue  to  make  a  tone.  A  sad  feeling 
may  be  created  when  mixing  black  with  a  hue  to  make  a  shade. 

Summary 

The  design  elements  of  texture,  form,  color,  and  line  are  important 
factors  In  creating  a  compositional  landscape  design.  Texture  gives 
fine,  medium,  or  coarse  definition  to  plants.  Form  is  the  three- 
dimensk>nal  shape  of  plants.  Color  adds  to  the  visual  appearance  of 
the  design.  When  used  properly,  the  elements  of  design  help  create 
feelings  of  harmony  arxl  completeness. 

Credits 

Hannebaum,  Leroy  G.  Landscape  Design:  A  Practical  Approach. 
Reston.  VA:  Reston  Publishing  Co.,  Inc.,  1981. 

Ingels.  Jack  E.  Landscaping.  Albany:  Delmar  Publishers.  1988. 

Ingels,  Jack  E.  Ornamental  Horticulture  Princio'es  and  Practices. 
Albany:  Delmar  Publishers,  1 985. 
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Residential  Landscape  Design.  Manhattan,  KS:  Kansas  State 
University. 

Martin,  Edward  C.  Jr.  Landscape  Plants  In  Design.  Westport,  CN:  AVI 
Publishing  Co.,  Inc.,  1983. 

Landscape  Design.  University  Park,  PA:  Pennsylvania  State  University, 
1968. 
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Most  people  believe  a  landscape  is  created  by  using  only  different 
kinds  of  plants,  but  there  is  more  to  a  landscape  than  just  grass,  trees, 
and  shrubs.  Besides  plants,  there  are  other  natural  as  well  as  many 
manufactured  items  that  can  be  added  to  a  landscape  to  enhance  its 
attractiveness  and  monetary  value. 

Purposes 

Natural  enrichments  can  be  added  to  enhance  the  landscape.  Many 
wonderful  ideas  can  be  aesthetically  created  with  natural  elements. 
For  example,  the  feeling  of  a  wooded  countryside  can  be  implemented 
into  the  landscape  by  using  natural  enrichments.  Natural  enrichments 
can  attract  wildlife  to  an  area  as  well,  enhancing  it  further. 

Natural  enrichments  create  beauty  and  serenity  in  the  landscape  by 
adding  a  touch  of  nature.  Natural  enrichments  already  found  on-site 
may  be  used  or  they  may  be  brought  from  off^site  areas. 

Manufactured  enrichments  are  any  items  that  are  created  through  a 
manufacturing  process.  There  is  a  wide  range  of  manufactured 
enrichments  that  can  be  added  to  the  landscape. 

The  purpose  of  manufactured  enrichments  is  to  add  unity  and 
harmony  to  the  landscape  plan.  Care  must  be  taken  not  to  clutter  the 
landscape  with  manufactured  enrichments.  There  are  three,  general 
rules  to  follow  when  adding  manufactured  enrichments  to  the 
landscape. 

1 .  Make  sure  the  enrichment  fits  the  environment. 

2.  Use  the  enrichment  as  a  focal  point. 

3.  If  the  enrichment  looks  awkward,  remove  it. 

Natural  enrichments 

A  natural  enrichment  that  is  already  an  attribute  on  the  site  can  be 
used  in  the  landscai')e.  Natural  enrichments  can  also  be  moved  from 
their  natural  settings  to  the  landscaped  area.   They  can  be  either 
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tangible:  touched  and  seen,  or  intangible;  appealing  to  the  other 
senses  of  sniell,  taste,  and  sound. 

Tangible  enrichments  -  Some  tangible,  natural  enrichments  are 
boulders,  stones,  logs,  and  rocks.  Mulch,  bari<,  and  gravel  fit  into  this 
category  as  well.  Other  natural  enrichments  are  plants.  Plants  can  be 
chosen  for  their  special  colorings  or  growth  habits.  Topiary  is  the 
practice  of  pruning  trees  and  shrubs  Into  unusual  shapes  and  forms 
and  is  found  In  many  formal  gardens.  See  Figure  2.1.  Topiary  is  not 
very  commonly  used  because  it  requires  a  lot  of  maintenance. 

Figure  2.1  -  Topiary  Intangible  Enrichments  - 

Some  examples  of 
intangible  natural 
enrichments  found  in 
landscapes  are  the 
fragrance  from  flower 
beds  and  blooming 
trees,  the  sound  of  wind 
blowing  through  trees, 
and  the  taste  of  fruit  and 
vegetables  from  trees 
and  gardens. 

Water  and  animals  are 
both  tangible  and 
intangible  natural 
enrichments.  Natural 
ponds  or  creek  beds  running  through  the  landscape  can  add  beauty 
and  serenity  with  their  sound.  Animals,  especially  songbirds  and 
scurrying  small  animals,  can  bring  the  landscape  to  life  with  song  and 
movement. 

Considerations  of  Selection 

Natural  enrichments  bring  natural  beauty  to  the  landscape.  But  special 
considerations  must  be  made  before  designing  with  natural 
enrichments.  Natural  enrichments  chosen  for  a  landscape  should  fit 
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into  the  theme  of  the  design.  Special  care  shouici  be  used  when 
selecting  plants  for  a  landscape.  Certain  flowering  trees  and  shrubs 
may  irritate  allergies.  Some  plants  can  attract  unwanted  animals  to  the 
landscape.  Attracting  animals  such  as  rabbits  or  squirrels  might  cause 
damage  to  flower  and  vegetable  gardens. 

Manufactured  Enrichments 

Many  Idnds  of  manufactured  construction  materials  can  be  used  in 
landscaping.  For  example;  a  wall  or  fence  might  be  made  of  concrete, 
wood,  chain  lini<,  railroad  ties»  brick,  or  stone.  See  Figure  2.2  for 
examples.  All  are  manufactured  materials  that  are  efficient  and 
attractive  in  a  landscape. 


Figure  2.2  -  Sample  Enclosure  Materials 


Types  of  Manufactured  Enrichments 

There  are  many  types  of  manufactured  enrichments  that  can  be  added 
to  tho  landscape.  The  four  most  common  types  are  outdoor  furniture, 
outdoor  art,  pools  and  fc  jntains,  and  night  lighting. 

Outdoor  furniture  -  Outdoor  furniture  comes  in  a  variety  of  styles  and 
materials,  from  wooden  to  iron  rod.  It  can  be  permanently  placed  In 
the  landscape,  or  It  can  be  moveaWe^  Such  Items  of  furniture  might 


be  chairs,  picnic  tables,  lounges,  benches,  and  playground  equipment. 


Outdoor  art  -  Outdoor  art  adds  a  touch  of  personal  taste  to  the 
landscape.  Everything  from  sculpture,  such  as  a  bird  bath  or  a  statue, 
to  a  mural  painted  on  a  wall  is  considered  outdoor  art. 

Fountains  and  pools  •  Fountains  and  pools  are  becoming  more 
popular  as  a  manufactured  enrichment  to  the  landscape.  Fountains 
are  used  often  to  enhance  a  plaza  area  and  are  also  commonly  fourKi 
<n  formal  gardens.  Swimming  pools  can  be  either  above-or  below- 
ground.  An  installed  pond  is  considered  a  pool  as  well.  Ponds  are 
popular  for  recirculating  water  in  a  patio  area.  The  main 
disadvantages  of  fountains  and  pools  are  high  maintenance  and  cost 
of  installation.  See  Figure  2.3. 

Night  LiQhtinG  -  There  are  ma''y  benefits  of  adding  night  lighting  to  a 
landscape.  Night  lighting  provides  safety  and  security,  by  helping 


Figure  2.3  -  Fountains  and  Pools 


gukJe  peopie  through  walk  areas.  It  allows  greater  nighttime  use  of  the 
larxJscape,  and  creates  special  effects.  There  are  two  general  rules  to 
follow  when  using  night  lighting.  First,  always  use  a  light  intensity 
outside  that  is  equal  to  the  light  intensity  inside  in  order  to  prevent 
glare.  Second,  be  careful  not  to  place  lights  so  they  shine  in  people's 
eyes.  Some  examples  of  different  styles  of  night  lighting  follow.  See 
Figure  2.4. 

1.  SilhoueLe  lighting  is  placed  behind  plants  to  outline  them. 

2.  Shadow  lighting  is  placed  in  front  of  the  plants,  casting  shadows 
from  the  plants  onto  objects  behind  them. 

3.  Down  lighting  is  placed  high,  casting  pattems  of  light  and  leaf 
shadows  onto  the  ground. 

4.  Up  lighting  is  placed  low  to  illuminate  the  plant. 


Figure  2.4  -  Night  Lighting 
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Outdoor  Surfacing  Materials 

Outdoor  surfacing  materials  are  used  to  cover  exposed  soil  aid  in 
controlling  erosion,  and  help  reduce  compaction.  There  are  four 
different  types  of  outdoor  surfacing  nr>aterials,  but  only  cne  type  is 
manufactured.  Turf,  ground  covers,  and  flowers  are  natural  outdoor 
surfacir)g  materials,  while  paving  material  is  manufactured.  See  Table 
2.1  on  the  following  page. 

Paving  is  mainly  used  in  areas  .he  landscape  where  there  is  a  lot  of 
car  and/or  pedestrian  traffic.  Examples  of  such  areas  include 
sidewalks,  patios,  driveways,  arid  entryways. 

There  are  two  types  of  paving  materials:  hard  and  soft.  Hard  paving 
materials  have  the  advantage  of  being  durable,  strong,  arxl  require  low 
maintenance.  The  disadvantages  are  high  expense  and  greater  heat 
absorption.  Some  examples  of  hard  paving  materials  include  bricl<, 
stone,  concrete,  tile,  arxl  paving  blocks.  Soft  paving  materials  are 
lower  m  cost  of  installation  and  easier  to  install  and  replace. 
Disadvantages  of  soft  paving  materials  are  that  they  are  less  durable 
and  require  more  maintenance.  Soft  paving  materials  include  aspfialt. 
crushed  stone,  sand,  marble  chips,  and  gravel. 

Summary 

Natural  and  manufactured  enrichments  can  add  harmony  and  unity  to 
the  landscape.  Natural  enrichments  can  bring  nature  one  step  closer 
to  a  home  through  landscape  design.  Manufactured  enrichments  can 
add  safety  and  security;  comfort;  and  enjoyment;  through  the  use  of 
outdoor  furniture,  outdoor  sculpture,  pools,  -fountains,  and  night 
lighting. 

Credits 

Hannebaum,  Leroy  G.  Landscape  Desion:  A  Practical  Aporoach. 
Reston,  VA:  Reston  Publishing  Co..  Inc  ,  198V 
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Table  2.1  -  Comparison  of  Types  of  Surfacing  Materials 


Surfacing 
Type 

Walking 
Comfort 

Use 
Intensity 

Seasonal 
0  Constant 
Appearance 

mstaiiaiion 
Cost 

Mainienance 
Cost 

flowers 

N/A 

lowest 

seasonal 

moderate 

high 

turf  grass 

high 

moderate 

constant 

lowest 

high 

grourxj  cover 

N/A 

low 

seasonal 

moderate 

moderate 

soft  paving 

moderate 

moderate 

constant 

moderate 

moderate 

hard  paving 

lowest 

highest 

constant 

highest 

low 

Ingels,  Jack  E.  Ornamental  Horttoulture  Principles  and  PractiCGS.  1st 
ed.  Albany:  Delmar  Publishers,  1985. 


Landscape  Design.  University  Park,  PA:  Pennsylvania  State 
University.  1968. 

Practical  Guide  to  Home  Landscaping.  Pleasantville,  NY:  Reader  s 
Digest  Association,  Inc.,  1977. 

Hoover,  Nomnan  K.;  Elwood  M.  Juergenson.  Approved  Practices  in 
BeautifvinQ  the  Home  Grounds.  Danville.  IL:  Interstate  Printers  and 
Publishers,  Inc..  1973. 


XI -8 


A  landscape  design  that  is  appealing  and  attractive  is  not  achieved 

by  accident.  It  is  achieved  by  using  ihe  design  eiements  harnxxiiously 
through  the  laws  or  principles  of  design.  The  principles  of  design  are 
scale  and  proportion,  balance,  rhythm,  simplicity,  ana  focal  poiiit. 

Scale  and  Proportion 

Scale  and  proportion  go  hand-in*hand,  yet  they  are  slightly  different. 
Scale  is  the  comparison  of  size  of  one  part  to  another  part,  or  one 
plant  to  another  plant.  Proportion  is  the  overall  size  of  the  plantings 
to  the  buildings  or  area  to  be  designed. 


Figure  3.1  -  Scale  and  Proportion 
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Since  a  landscape  is  designed  for  people,  the  general  determinate  of 
scale  and  proportion  when  designing  it  should  be  the  size  of  a  human. 
The  size  of  the  area  to  be  designed  as  well  as  the  different  activities 
taking  place  in  it  also  can  help  determine  the  scale  and  proportion  of 
the  plantings.  Mature  plant  sizes  need  to  t>e  considered  when 
designing  a  plan.  If  plants  outgrow  their  area,  scale  and  proportion  wHI 
fc>e  out  of  balance  in  the  compositional  design.  See  Figure  3.1. 

Balance 

Balance  is  the  equality  of  visual  sight  and  physical  weight,  and  creates 
a  feeling  of  stability.  If  an  imbalance  exists  in  a  landscape,  a 
dissatisfied  or  uncomfortable  feeling  may  occur.  There  are  two  types 
of  balance;  symmetrical  and  asymmetrical. 

Svmmetrical  Balance  -  Symmetrical  balance  is  a  mirror  image  of  one 
side  of  an  axis  to  the  other  side  of  the  axis.  It  gives  a  formal 
appearance  as  well  as  equal  importance  to  each  side.  See  Figure  3.2. 


Figure  3.2  -  Symmetrical  Balance 
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Asymetrical  Balance  -  Asymmetrical  balance  is  equal  physically  but  not 
visually.  Asymmetrical  t)alance  gives  an  infomial  appearance  and 
occurs  more  frequently  in  nature  than  symmetrical  t>alance.  A  good 
way  to  create  asymmetrical  balance  in  the  landscape  is  to  use  odd 
numbers  of  one,  three,  fb'"  or  seven  plants.  Asymnwtrlcal  balance 
creates  contrast  with  size,  shape,  and  form.  See  Figure  3.3. 


Figure  3.3  -  Asymmetrical  Balance 


It  is  important  to  remember  that  balance  is  not  viewed  from  one  or  two 
different  places,  but  rather  from  every  point  of  view  on-site  and  off-site. 
Color  and  texture  play  an  important  role  in  balance.  Too  much  of  a 
color  in  one  area,  such  as  red,  can  create  a  feeling  of  imbalance.  If 
the  red  color  is  scattered  throughout  the  design,  therp  is  balance.  This 
is  true  with  texture  as  well. 

Rhythm 

Rhythm,  sequence,  or  repetition  is  the  repeating  of  the  design 
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elements  to  create  eye-movement  throughout  the  design.  Rhythm 
helps  achieve  ^lannony  and  unifies  the  design.  However,  too  much 
rhythm  or  repltition  will  result  In  monotony. 

Rhythm  can  be  achieved  by  using  simple,  free-flowing  lines;  gentle 
curves;  gradation  of  one  color  to  another  or  one  texture  to  another; 
repeating  lines  or  forms  of  the  area;  or  designing  by  using  plants  with 
the  same  line  or  form  of  the  area  or  building.  See  Figures  3.4  and  3.5. 


Figure  3.4  -  Sequence 


Simplicity 

Simplicity  can  achieve  elegance  by  creating  a  harmonious  but  simple 
design.  Too  much  of  any  one  element  of  design  can  create  a  chaotic, 
complicated  design  with  too  much  repetition  occurring  in  the 
landscape. 

Simplicity  is  easily  achieved  by  using  curves  instead  of  straight  lines, 
by  avoiding  complicated  forms  or  colors  th^t  conflict  with  building  or 
area  shapes,  or  by  nr^ass  planting  instead  of  using  individual  plantings. 
All  of  these  can  draw  attention  away  from  the  overall  design. 
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Figure  3.5  •  Repetition 


Focal  Point 

The  foc*»'  point  is  the  point  of  immediate,  visual  attraction.  It  is  an 
objeci  A  plant  that  draws  the  eye  immediately  to  an  area.  The  focal 
point  is  a  combination  of  design  elements  that  create  an  appealing 
view. 


Figure  3.6  -  Simplicity 
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Each  iK/o  area  has  a  focal  point.  The  public  area  has  only  one  focal 
point,  the  from  door.  The  rest  of  the  public  aretk  should  be  landscaped 
not  to  draw  attention  away  from  the  door,  but  rather  to  lead  people  to 
the  door.  The  private  and  service/utility  areas  can  be  designed  with 
focal  points  where  the  client  desires,  but  there  should  never  be  more 
than  one  focal  point  per  view  in  each  area. 

A  focal  point  is  achieved  by  using  rhythm,  simplicity,  balance,  scale, 
and  proportion  appropriately  with  the  design  elements  of  line,  form, 
textb'e,  and  color.  A  good  example  of  focal  point  might  be  a  gazebo 
or  a  t^ird  bath.  See  Figure  3.7. 


Figure  3.7  -  Focal  Points 
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Summary 

The  principles  of  design  are  the  laws  or  njies  used  with  ttie  design 
elements  to  create  a  larxlscape  plan.  Scale  and  proportion  aie 
significant  in  relation  to  plants,  buildings,  and  people.  Balance  is 
physical  weight  equality  on  both  sides  of  an  axis  but  not  necessarily 
equality  of  visual  appearance.  Rhythm  is  the  repethion  of  line,  form, 
texture,  and  color  to  unify  the  design.  Simplicity  is  important  In  the 
design  in  order  to  prevent  confusion  and  chaos.  A  focal  point  is  the 
center  of  attraction  in  each  use  area  of  a  landscape  plan.  Use  of  all 
the  design  principles  wHI  help  create  an  attractive  landscape. 

Credits 
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Latxlscape  design  includes  three  use  areas:  public,  private,  and 
service/utility.  Each  area  is  individually  designed  and  serves  a  specific 
function.  Each  area  must  also  be  systemically  composed  so  it  will 
tiiend  into  the  next  one. 

Focal  Point  Support 

The  focal  point  is  the  main  attraction  in  an  area.  It  should  not  be 
drastic,  although  at>le  to  draw  attention.  There  are  three  vvays  to 
emphasize  the  focal  point:  using  specimen  plants,  accent  plants,  or 
mass  plantings. 

Specimen  Plarits  -  Specimen  plants  are  trees  or  shrubs  that  have  a 
strong,  visual  feature;  but  do  not  draw  enough  attention  to  the  focal 
point  plant.  They  usually  grow  best  when  planted  alone.  Specimen 
plants  have  strong,  visual  characteristics  in  the  design  elements  of 
color  or  texture.  One  example  Is  the  Colorado  blue  spruce. 

Accent  Plants  -  Accent  plants  also  have  strong,  visual  features,  but  are 
most  effective  when  planted  in  groups.  These  plants  help  create 
simplicity  and  are  commonly  used  in  corner  plantings.  A  birch  tree  is 
an  example  of  an  accent  plant. 

Mass  Plantings  -  Mass  plantings  are  odd-numbered  groupings  of  trees 
and  shrubs  which  have  no  strong,  visual  characteristics  when  planted 
individually;  although,  when  planted  together  in  one  mass  planting, 
these  trees  and  shrubs  lose  individual  identities  and  develop  strong, 
visual  characteristics  as  a  group.  A  yew  makes  a  nice  mass  planting. 

Arrangement  of  Trees  and  Shrubs 

Trees  and  shrubs  can  be  arranged  in  the  public,  private,  ano 
service/utility  areas  in  any  of  three  ways:  line  plantings,  corner 
plantings,  and  foundation  plantings.  All  plantings  are  grouped  in 
cultivated  beds  and  mulched.  Design  elements  and  principles  are 
used  in  order  to  help  stimulate  imagination  and  interest  in  the 
plantings. 


Une  Plantings  •  Line  ptantings  of  trees  arxJ  shrubs  can  be  used  to 
make  waHs,  screens,  or  enclosures.  Line  plantings  can  be  composed 
to  block  or  frame  a  view.  They  can  give  total,  partial,  or  no  privacy. 
To  enhance  a  line  piaming  be  carefi4  not  to  oversimplify,  causing 
nrKHiotony;  or  to  create  chaos,  with  too  much  variety  of  any  design 
element  A  line  planting  looks  appealing  when  trees  and  shrubs  are 
put  Into  groups  of  three,  five,  or  seven.  An  effective  way  to  make  a 
line  planting  Is  to  place  shorter  plants  in  front  of  taller  ones,  and 
stagger  the  plants  in  the  line.  See  Figure  4.1. 

Figure  4.1  -  Line  Plantings 


Symmetrical  Baiancd 


Corner  Plantinos  -  Corner  plantings  are  used  at  the  corners  cf 
connecting  lines  in  a  landscape  plan  and  are  formed  with  two  parts, 
the  in-curve  and  the  out-curve.  The  in-curve  is  the  center  of  the 
planting  area  where  the  tallest  plant  is  placed.  It  is  also  the  area  of  the 
planting  that  will  attract  most  of  a  viewer's  attention.  The  out-curve  is 
on  both  sides  of  the  In-curve.  Shorter  plants  are  placed  at  the  out- 
curve  with  taller  plants  placed  at  the  in-curve,  giving  a  stair-step  effect. 
Corner  piantings  can  be  added  to  the  end  of  a  line  planting  for  a 
continuous  screen  or  wall  effect.  See  Figure  4.2. 

Foundation  Plantings  -  Foundation  plantings  are  placed  directly 
alongside  a  house.  They  were  very  popular  many  years  ago  in  helping 
to  hide  large  foundations.  Today,  homes  are  built  more  efficiently  and 
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it  is  not  usually  necessary  to  cover  the  foundation  area.  Foundation 
plantings  are  stHI  used  today,  but  have  a  different  purpose.  They  help 
connect  the  house  to  the  rest  of  the  landscape.  Foundation  plantings 
are  more  effective  if  they  do  not  stop  at  a  comer  of  the  house,  txit 
continue  around  the  comer  or  into  the  yard. 


Figure  4.2  -  Comer  Plantings 


Public  Area 

The  focal  point  in  the  public  area  is  the  front  door  and  entryway.  The 
landscaping  of  the  public  area  should  be  attractive  and  inviting,  easily 
leading  people  into  the  house  or  building. 

The  funneling  approach  is  the  best  way  to  draw  attention  to  an 
entrance.  The  taller  plants  are  placed  the  furthest  from  the  door.  As 
the  plants  are  placed  closer  to  the  door,  their  heights  gradually 
decrease.  See  Figure  4.3. 

Another  approach  that  can  be  used  to  draw  attention  to  the  front  door 
is  to  emphasize  the  doorway  by  using  manufactured  or  r^tural 
enrichments  such  as  boulders,  birdtjaths,  or  driftwood.  A  strong  visual 
characteristic  of  form,  color,  or  texture  in  an  accent  plant  or  specimen 
plant  will  work  as  well 
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Figure  4.3  -  Funneling  Approach 


Special  directives  exist  for  plantings  if  a  sidewalk  exists  in  the  put>lic 
area  along  the  street.  City  regulations  will  govern  how  this  area  can 
be  landscaped.  It  is  determined  by  the  utility  lines  that  lie  below  and 
above  ground;  any  legal  limitations  that  exist;  and  the  width  of  the 
strip,  the  skiewalk,  and  the  street.  Other  ways  of  landscaping  the 
public  area  are  using  comer,  line,  and  foundation  plantings.  These  can 
be  used  to  encourage  eye  movement  throughout  the  entire  area. 

Private  and  Service/Utility  Area 

Opportunity  for  creativity  exists  in  placement  of  the  focal  points  in  the 
private  and  service/utility  areas.  The  focal  point  should  be 
emphasized,  and  the  remaining  area  arranged  to  complement  the  focal 
point.  How  the  area  is  designed  depends  on  the  size  and  shape  of  the 
area  and  how  it  is  to  tye  used. 

The  private  area  is  a  place  of  privacy  and  relaxation.  It  is  an  extension 
of  a  house  to  the  outdoors,  often  including  a  patio  or  deck  and  an 
open  sfjace  for  activities.  The  entire  area  can  be  landscaped  formally 
or  informally,  depending  on  the  clients  desire. 

The  service/utility  area  may  or  may  not  have  a  focal  point,  depending 
upon  the  actual  use  and  size  of  the  area.  It  may  be  partially  or  totally 
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screened.  The  private  and  sen/ice/utHity  areas  can  be  screened  and 
divided  to  control  views  into  and  out  of  the  areas.  Screens  and 
divisions  aid  in  traffic  circulation.  Screens  and  divisions  can  be  made 
with  line  or  comer  plantings,  or  constructed  from  wood  or  concrete. 

Summary 

Private,  public,  and  service/utility  areas  are  landscaped  by  applying 
the  design  elements  and  principles.  These  elements  and  principles 
emphasize  the  focal  point  with  accent,  specimen,  and  mass  piantlngs. 
Line,  corner,  and  foundation  plantings  are  three  ways  to  help  design 
the  three  use  areas.  These  plantings  should  use  an  odd  number  of 
plants.  Special  care  must  be  tal<en  In  landscaping  the  front  entryway 
of  the  public  area  to  easily  lead  people  Into  the  house  or  building. 
Private  and  service/utility  areas  are  free  to  be  designed  as  the  client 
desires. 

Credits 
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Landscape  designing  is  a  problem-solving  activity  involving  the 
written  communication  of  ii;c  designer's  ideas  to  the  client. 

Basic  Steps 

A  problem-solving  activity  usually  has  certain  basic  steps  that  are  used 
in  order  to  come  up  with  a  solution.  In  the  case  of  landscape  design, 
there  is  no  one  correct  answer  but  many. 

The  basic  steps  Involved  in  developing  a  landscape  design  are  analysis 
of  home  needs,  site  analysis,  design  concept,  and  the  design  solution 
stage. 

Analysis  of  Home  Needs  -  The  analysis  of  home  needs  Is  a  profile  of 
a  client's  potential  needs  and  uses  for  a  landscape  site.  A  thorough 
question  and  answer  session  with  a  client  is  important  to  detemnine  the 
client's  needs.  A  check  list  would  be  useful  during  this  step. 
Remember  not  to  hurry  this  inten/iew,  because  it  is  important  to 
understand  thoroughly  the  client's  needs,  so  that  the  proper  design  will 
be  created. 

Site  Analvsir  -  The  site  analysis  must  be  compJeted  by  visiting  the 
actual  landscape  site.  This  is  an  assessment  of  the  existing  physical 
features  of  the  site  roughly  drawn  in  diagram  form  on  paper 
Information  such  as  a  pleasant  view,  utility  line  location,  and  direction 
of  prevailing  winds,  is  obtained  from  the  site  analysis. 

Design  Concept  -  The  next  step  is  developing  the  design  concept. 
This  is  the  evaluation  of  the  home  needs  and  the  site  analyses 
combined  to  determine  the  focus  of  the  design.  During  this  step,  the 
client's  needs  or  desires  are  roughly  sl<etched.  If  a  client  wishes  a 
formal  or  an  informal  design,  it  is  drawn  through  the  use  of  the  design 
principles  and  elements,  such  as  balance  and  line.  Each  of  the  areas 
public,  private,  and  service/utility  are  drawn  separately.  Line,  corner, 
and  foundation  plantings  are  created  in  the  design.  The  plant  material 
selected  at  this  time  is  very  general  and  includes  items  ^'  'oh  as  small 
trees,  large  shrubs,  medium  shrubs^  and  ground  cover. 
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Design  Solution  Staoe  *  The  design  solution  stage  is  the  point  at  which 
the  detais  and  specifics  of  implementing  the  design  concept  ar^ 
developed.  Individual  plants  are  then  chosen  by  both  common  and 
botanical  names.  In  this  stage  remember  to  l<eep  in  mind  the  client's 
desire  for  specific  plant  materials,  if  any  as  well  as  the  environmental 
factors  of  soil,  light,  hardiness  zone,  moisture,  color,  size,  and  fonn. 

Planning 

Planning  is  a  vital  step  in  the  process  of  designing  a  landscape*  First 
visit  the  site  to  talk  with  the  client  about  activities  and  needs  of  the 
famHy  in  order  to  complete  the  analysis  of  home  needs.  This  is 
followed  by  a  site  analysis  and  drawing  the  base  map. 

Implementation 

Landscape  designers  are  finished  with  their  portion  of  a  job  when 
installation  begins,  except  for  follow-up  until  complete.  The  time 
required  to  actually  carry  out  the  design  will  vary.  Some  clients  cannot 
afford  to  have  the  entire  design  installed  at  one  time.  Whenever  the 
client  can  make  a  payment,  a  portion  of  the  design  is  installed. 

Other  considerations  for  implementation  are  seasonal  Warm  season 
turf  is  lakj  in  late  spring  or  early  summer,  while  cool-season  grasses 
can  be  seeded  in  early  spring  or  early  fall.  Bulbs,  too,  are  planted  at 
different  seasons  depending  on  if  they  can  over  winter.  Therefore, 
some  are  planted  in  the  fall  and  some  in  the  spring. 

Vegetable  ganjens,  like  turf,  have  seasonal  crops.  Cool  season  crops 
are  planted  in  eariy  spring  and  earty  fall.  Warm-season  crops  are 
planted  in  late  spring  and  early  summer  It  is  advised  to  look  in 
planting  guides  for  the  best  planting  time  for  trees  and  shrubs  since  it 
depends  upon  each  individuai  specie. 

Characteristics 

A  landscape  designer  must  t>e  able  to  sell  a  design  to  a  client.  The 
designer  must  be  friendly  and  courteous  at  all  times  and  possess  good 
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verbal  communication  skMs  in  order  to  effectively  present  Infommtion 
tothedient  Tfwdmlgner  should  also  be  flexible  enougli  to  mal(e  any 
changes  that  the  client  would  like  during  the  landscaping  pnscess. 

An  drawings  and  designs  possess  the  basic  requirements  of  accuracy, 
neatness,  and  leglMity.  Designers  must  effectively  communicate  to 
the  dlent  their  ideas  and  concepts.  Creativity  should  sWne  through  the 
design  to  the  dlent  The  dient's  needs  and  desires  must  be  met  in  the 
design,  but  at  the  same  time.  It  must  be  within  the  dient's  budget. 

Summary 

Landscape  designing  Is  primarily  a  problem-solving  activity.  The  basic 
steps  to  problem  sdvlng  In  a  proposed  landscape  design  are;  analysis 
of  home  needs,  site  analysis,  design  concept,  and  design  solution 
stage.  Implementing  the  design  depends  on  the  season  that  Is  best 
for  installing  the  different  kinds  of  plant  materials.  In  order  to  seN  a 
design,  the  designer  must  be  capable  of  effectively  presenting  I'.;  and 
the  design  must  possess  saleable  characteristk;s.  such  as  neatness, 
legibflity.  and  ablity  to  meet  the  dient's  needs. 
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A  dient  needs  to  know  the  cost  of  landscaping  his  or  her  home. 

Costs  may  include  the  actual  development  and  drawing  of  the 
landscape  design,  and  the  implementation  of  the  design,  in  pricing  the 
design,  a  designer  is  primarily  concerned  with  the  cost  of  materials, 
overhead,  and  latxx. 

Cost  Estimates  and  Bids 

^  cost  estimate  is  an  approxirration  of  the  total  price  the  dient  will 
have  to  pay.  The  price  should  indude  ail  steps  from  beginning  to  end. 
An  estimate  is  not  a  final,  set  cost  but  it  should  be  as  dose  to  the  final 
cost  as  possible.  One  reason  an  estimate  is  not  a  firm  price,  is 
because  the  dient  may  wish  to  mai<e  changes  in  the  design  as  it  is 
implemented. 

Whereas  an  estimate  is  an  approximation  and  subject  to  change;  a  bid 
Is  a  complete  statement  of  all  materials,  labor,  and  specifications  to  be 
completed  for  a  specific,  fixed  price.  A  bid  is  binding  agreement 
between  dient  and  the  designer  or  landscape  company,  if  for  some 
urrforseen  reason  the  prices  of  supplies  increase,  or  the  job  is  delayed, 
which  increases  cost;  the  price  is  still  fixed.  A  mistai(e  in  pricing  will 
cut  into  profit.  Bids  should  be  calculated  as  precisely  as  possible. 
Bids  are  given  wheh  a  number  of  companies  are  seel<ing  the  same 
job.  Usually,  but  not  always,  the  job  goes  to  the  lowest  bidder. 

Pricing  a  Landscape  Design 

The  price  of  a  landscape  design  is  the  sum  of  material  costs,  labor 
costs,  equipment  costs,  and  subcontractor  costs.  The  price  of  a 
landscape  job  is  the  price  submitted  for  a  bid.  Overhead  costs  and 
profit  allowance  will  be  incorporated  into  the  material  and  labor  costs. 
Overhead  costs  include  salaries,  advertising,  utilities,  rent  or  mortgage, 
telephone,  insurance,  and  other  such  operational  costs  of  the 
landscape  business.  The  materials  cost  should  be  figured  on 
specifications.  The  materials  cost  will  be  based  on  the  land5caF>er's 
actual  cost  to  purctiase  and  maintain  the  plant  until  sale.  It  will  also 
indude  the  profit  desired  for  the  plant. 
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Specifications 

Specifications  are  an  exact  list  of  the  quality  standards  to  be  used  for 
each  material  and  procedure  in  the  landscape  design.  Everything  from 
the  plant  material  used  to  the  mulch  used  and  from  how  to  install  a 
tree  to  how  long  It  should  take  is  Induded.  Every  detaH  shouki  be 
covered  in  the  spedfk^tkxis.  Species  of  the  plants,  when  to  plant, 
caliper,  height,  whether  the  plant  is  B  and  B  or  bare-root,  and  the  type 
and  amount  of  tree  wrap,  are  some  of  the  items  induded  in 
specifk:atk)ns.  All  specifteatk>ns  should  be  written  into  an  estimate  or 
bkJ.  This  will  help  alleviate  mistakes  and  miscommunication  tMtween 
client  and  landscape  designer. 

Features  of  a  Cost  Estimate 

Calculating  a  cost  estimate  indudes  a  number  of  items  such  as;  cost 
of  materials,  cost  of  planting  plants,  as  well  as  any  type  of  additional 
servk^es  that  may  be  involved.  The  time  allowed  for  creating  the 
design  must  also  be  induded.  Overhead  and  profit  must  be  added 
into  material  and  labor  costs. 

A  good  way  to  estimate  design  and  installation  costs  is  to  keep  a 
running  total  from  t^te  beginsiing  A  cost  estimate  should  be  figured  at 
the  same  time  the  design  is  prepared  so  that  the  designer  knows  the 
prices  of  the  materials  involved.  Knowing  the  cost  of  labor  is  also 
essential.  See  Figure  1.1  for  a  sample  landscape  cost  estimate  sheet. 

Preparing  the  Cost  Estimate 

The  cost  estimate  should  be  figured  accurately.  All  of  the  materials  to 
be  used  shoiid  be  listed  under  'Description';  the  quantities  of  each 
should  be  listed  under  'Units';  and  the  cost  of  each  under  'Cost/Unit'. 
The  calculated  totals  go  under  'Total  Cost'.  Material  costs  may  need 
to  be  subtotaled  to  figure  labor  costs. 

Labor  costs  may  be  a  percentage  of  the  material  subtotal.  It  could 
also  be  figured  by  putting  the  number  of  worker  hours  in  the  unit 
column  and  the  type  of  labor  in  the  description  cdumn.  The  rate 
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Figure  1.1  •  Sample  Landscape  Cost  Estimate  Sheet 


LANDSCAPE  COST  ESTIMATE  SHEET 

CUSTOMER  li^fORMATION: 

NAMEr                                             HOME  PMONE: 

ADQRESS                                          WORK  PHONE: 

QTY:                                     STATE;  »P:   

NAME  OF  ESTIMATOR:                                 TOOArS  DATE: 

ESTIMATED  STAftTlNQ  DATE:                         ESTIMATED  FlWSM  DATE: 

UNITS   I  DESCRJPTION 

COSTA^NIT 

TOTAL  COST 

W 

1. 

kTERW 

2. 

3. 

A. 

5. 

6. 

7. 

8 

9 

10 

11. 

12 

13 

14 

15 

16. 

17. 

EQUIPMENT 

IB 

19 

SUB( 
20 

DONTF 

lACTED  WORK. 

21 

22 

SUBTOTAL 

TAX                                                                  O  (  %) 

TOTAL  COST  ESTIMATE  (WITHIN  15%) 

charged  per  hour  will  Include  the  employees'  wages  plus  overhead 
costs. 

Equipment  used  is  listed  under  'Description'.  The  equipment  can 
either  be  owned  or  rented.  The  number  of  hours  or  days  nf /eded  is 
listed  under  'Units';  and  the  rate  per  hour  or  day  is  listeo 
'Cost/Unit'  and  the  totals  in  the  Total  Cost'  column. 

If  any  work  is  subcontracted,  it  is  listed  in  the  'Subcontracted  Work' 
section.  Record  the  task  subcontracted  under  'Description,'  the  hours 
or  days  of  work  under  'Units,'  and  the  rate  pakl  for  the  work  under 
'Cost/Unit.' 

Taxes  wHI  vary  according  to  local  and  state  tax  rates. 

Cost  estimate  totals  should  be  within  10-15%  of  the  actual  costs,  as 
figured  at  the  time  tfie  work  is  performed. 

Who  Benefits  from  Cost  Estimates? 

Both  the  client  and  the  landscape  business  benefit  from  a  cost 
estimate.  Clients  benefit  by  knowing  how  much  they  will  be  spending 
for  the  product  received.  The  landscaper  benefits  by  knowing  that  all 
costs  involved  iiave  been  covered  in  the  price  of  the  design.  An 
estimate  also  helps  to  ensure  that  the  design  does  not  exceed  the 
amount  the  customer  is  willing  to  spend. 

Determ'    9  Quantity 

A  total  quantity  of  materials  is  needed  to  determine  the  cost  of  the 
design.  Total  quantity  of  materials  is  then  multiplied  by  price  to 
determine  total  price- 
Area  is  determined  by  different  methods  for  different  shapes.  Area  will 
be  used  to  determine  the  amount  of  seed,  sprigs,  or  plugs  needed  for 
a  lawn.  It  is  also  used  to  determine  the  number  of  ground  cover 
plants  needed  and  to  figure  the  amount  of  necessary  fertilizer. 
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Figure  1.2  •  Area  arxi  Volume  Formulas 
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Area  of  a  Circle  =  icr* 
Example:  3.14  x  3"'  =  26  sq.  in. 

Volume  of  a  Cylinder  =  nr'h 

Example:  3.14  x  3"*  x  7"  =  197.82  cu.  in. 


Area  of  a  Rectangle  =  L  x  W 
Example:  10"  x  3"  -  30  sq.  in. 

Volume  of  rectangular  volume  =  L  x  W  x  H 
Example:  10"  x  3"  x  r  =  2^0  cu.  in. 


Area  of  a  triangle  =  1/2  (Base)  x  M 
Example:  1/2  (15")  x  12"  =  90  sq.  in. 

Volume  of  a  triangular  volume  = 
1/2  (Base)  X  H  X  W 

Example:  1/2  (15")  x  12"  x  3"  =  270  cu.  in. 


Irregular  areas:  Try  to  divide  the  area  into 
small  triangles,  squares  and  parts  of  circles. 
It  may  not  be  exact,  but  will  give  good 
working  estimates. 


Conversions: 

To  convert  acres  to  square  feet,  multiply  by  43,560. 

To  convert  square  inches  to  square  feet,  divide  by  144. 

To  convert  cubic  inches  to  cubic  feet,  divide  by  1,728. 

To  convert  cubic  feet  to  cubic  yards  divide  by  27.  (used  with 

concrete  and  soil) 
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Volume  is  determined  by  multiplying  area  times  depth.  Cubic  volume 
is  used  to  determine  the  amount  of  gravel  or  mulch  needed  to  cover 
a  design  at  a  prescribed  depth.  The  amount  of  soil-amending  material, 
or  volume  of  sou  required  to  cut  or  fHI  In  grading  on  a  site,  can  be 
detemilned  by  the  formula  for  volume.  See  Figure  1 .2  for  formula  for 
calculating  the  area  and  volume  of  different  shapes. 

If  an  area  25'  x  15'  is  to  be  covered  with  3'  of  mulch,  how  much  mulch 
would  it  take  to  cover  this  area?  First,  use  all  the  same  units  of 
measure.  So  convert  3'  to  feet  by  converting  the  Inches  to  a  fraction 
of  a  foot  3"  =  1/4'  (12"  dMded  by  3"  =  4).  Therefore.  25'  x  15'  x  1/4' 
=  93  3/4'  rounded  to  94  cubic  feet  of  mulch  needed  to  cover  the  area 
3"  thick.  The  Inches  can  also  be  converted  to  a  decimal  number,  3"  * 
12"  =  .25'.  Therefore,  25"  x  15'  x  .25'  =  93.75  cubic  feet  (cu.ft  ). 

Most  of  the  time,  materials  are  sold  in  units  of  cubic  feet  or  cubic 
yards;  so  the  volume  determined  may  need  to  be  converted  to  the 
appropriate  unit. 

1  cu  yd.  (1yd.  x  1yd.  X  1yd.)  =  27  cu.ft.  (3'  x  3'  x  3") 

1  cu.  ft.  (1'  X  1'  X  1")  - 1.728  cu.in.  (12"  x  12"  x  12") 

The  above  answer,  found  in  cubic  inches,  can  be  converted  to  cubic 
feet  by  dividing  it  by  1,728,  the  number  of  cubic  inches  in  one  cubic 
foot.  162,000  cu.  in.  +  1,728  cu.in./cu.ft  =  93.75  cu.ft. 

It  can  also  be  converted  to  cubic  yards  by  dividing  by  27,  the  number 
of  cubic  feet  in  one  cubic  yard. 

93.75  cu.ft.  +  27  cu.ft./cu.yd.  =  3.472  cu.yd. 

Summary 

Pricing  the  design  is  an  important  step  in  the  process  of  designing.  A 
cost  estimate  is  an  approximation  of  overall  costs,  whereas  a  bid  is  a 
firm  price.  Pricing  will  include  costs  of  materials,  labor  costs, 
equipment  costs,  and  subcontractor  costs.  A  cost  estimate  sheet  is 
used  to  figure  all  costs  including  materials,  labor,  equipment,  and  wori< 
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subcontracted.  Overhead  costs  and  profit  alowances  are  incorporated 
into  material  and  labor  costs.  Determining  quantities  of  materials 
needed  will  be  essential  In  calculating  the  cost. 
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Service  oriented  jobs  will  be  in  greater  demand  in  the  future. 

Homeowners  will  be  willing  to  pay  for  services  because  they  will  not 
have  enough  time  to  do  the  work  themselves  or  they  will  not  want  to 
do  the  work  themselves.  Landscape  maintenance  will  be  a  growing 
and  profitable  sen/ice. 

Cost  Analysis 

Just  as  landscape  design  uses  cost  estimates  and  bkis.  landscape 
maintenance  does  as  well.  The  Cost  Estimate  Sheet  from  Lesson  one, 
can  also  be  used  with  landscape  maintenance.  In  general,  landscape 
maintenance  wHI  use  an  overhead  figure  based  on  75%  of  labor  costs 
and  15%  of  the  total  for  profit. 

There  are  benefits  to  using  a  cost  analysis  in  a  landscape  maintenance 
firm.  It  benefits  the  dient  in  being  charged  a  fair  price  for  all  materials 
and  work  completed.  A  cost  analysis  can  be  used  to  compare  the 
efficiency  of  different  crews  in  performing  the  same  tasks.  All  costs  to 
the  landscaping  firm  are  acknowledged  on  the  cost  analysis. 

As  a  landscape  business  grows,  rt  may  be  discovered  that  some  jobs 
are  not  profitable.  They  may  not  be  able  to  take  the  time  or  have  the 
employee  force  to  attend  to  every  task.  Therefore,  the  company  will 
choose  those  jobs  that  show  the  most  profit. 

Precise  record  keeping  can  make  analysis  of  labor  very  helpful.  For 
example,  after  being  in  business  for  a  while,  the  owner  can  tell  that  it 
takes  two  crew  members  four  hours  to  prune  a  medium-sized 
landscape.  This  enables  the  owner  to  know  how  much  to  charge  In 
the  future  for  a  similar  job. 

Tasks  Involved  in  Landscape  Maintenance 

Landscape  maintenance  includes  any  task  required  to  care  for  and 
maintain  a  landscape  after  Installation.  A  landscape  requires  different 
maintenance  at  each  season  of  the  year.  Some  of  the  tasks  included 
In  landscape  maintenance  as  follows: 
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1.  Mow  lawn. 

2.  Prune  trees  and  shrubs. 

3.  Apply  fertilizer  to  lawn  and  plantings. 

4.  Control  weeds  In  lawn  and  plantings. 

5.  Spray  and/or  dust  to  control  insects  and  diseases. 

6.  Plant  and  care  for  flower  t)ed$  and  borders. 

7.  Replace  dead  plants. 

8.  Paint  or  stain  outdoor  furnishings. 

9.  Repair  walls  and  paved  surfaces. 

10.  Clean  fountains  and  pool  basins. 

11.  Inlgatelawn. 

12.  Cultivate  soil  around  trees  and  shrubs. 

13.  Replace  mulches. 

14.  RemtTve  lawn  thatch. 

15.  Roll  arxj  reseed  lawn. 
'6.  Rai<e  leaves  in  fall. 

17.  Winterize  trees  and  shmbs. 

18.  Remove  snow. 

19.  Perform  preventative  maintenance  on  equipment. 

Features  of  a  Maintenance  Cost  Analysis 

There  are  several  features  listed  on  a  cost  analysis  that  help  determine 
the  total  job  cost.  Unit  pricing  converts  ail  of  the  dimensions  and 
quantities  into  the  same  measurement.  This  mal<es  it  easier  to  total 
the  job  cost.  The  seven  features  of  a  cost  analysis  are  as  follows. 

1.  A  listing  of  all  tasi<s  to  be  performed 

2.  The  total  square  footage  of  area  involved  for  each  service 

3.  The  number  of  times  each  service  is  performed  during  the  year 

4.  The  time  required  to  complete  each  tasl<  once 

5.  The  time  required  to  complete  each  tasi<  annually 

6.  The  cost  of  all  materials  required  for  each  tasi< 

7.  The  cost  of  all  labor  required  for  each  task 

Figuring  Labor  Cost 

i-abor  can  be  figured  by  dividing  an  hour  Into  ten  parts.  One-tenth 
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hour  or  0.1  equals  six  minutes.  So  0  5  eque^s  30  minutes  of  work.  If 
an  employee  Is  paid  $5.50  an  hour  and  works  46  minutes,  the 
employee's  wage  t)efore  taxes  equals  $4.13.  DMde  45  mIniKes  tiy  60 
minutes  which  equals  .75  then  multiply  by  $5.50,  which  equals  $4.13 
rounded. 

45  +  60  -  .75  X  5.50  «  $4.13 
This  amount  is  then  charged  to  the  customer  as  latx>r  cost. 


Summary 

Calculating  a  cost  estimate  sheet  wOi  tmke  the  client  aware  of  what 
maintenance  tasks  win  be  completed  and  the  cost  of  completing  them. 
In  addition,  it  wW  alert  the  landscape  maintenance  company  of  tasks 
to  be  completed  and  the  cost  of  work  as  well  as  profit  involved.  There 
are  many  types  of  tasks  involved  in  landscape  maintenance  from 
mowing  lawns  In  summer  to  plowing  snow  In  winter.  A  maintenance 
cost  analysis  sheet  wM  help  to  figure  the  total  cost  of  tasks  to  t>e 
completed.  Keeping  track  of  the  amount  of  time  required  to  complete 
a  job  is  important  In  figuring  wages. 
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